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INTRODUCTION 
Occupational contact dermatitis is the cutaneous response to physical, chemical 
and  biological agents widely present in the environment especially in the 
workplace. Contact dermatitis accounts to about 90% of the occupational skin 
diseases.  It  is  estimated  that  30  %  of  the  occupational  injury  and  40%  of  
occupational diseases are dermatological.[1] Majority of these presentations are 
irritant in nature. Unfortunately the prognosis for the patients is relatively poor 
as only one-fourth of them have clearance of their dermatitis, and half of them 
continue to  have periodic recurrences. Another one-fourth continue to have 
persistent and severe skin lesions despite therapeutic intervention and change of 
occupation. This creates a significant amount of human suffering as well as 
produces a negative impact on the workplace and society that result  in 
decreased work productivity and disability along with less income and socio 
economic status. Occupationally induced contact dermatitis is largely a result of 
industrial revolution that created great technological advances and introduced 
many new irritating and allergenic materials in the work place.  
So, in this study we have attempted to identify the most common allergens 
causing Occupational contact dermatitis(OCD) and identify their relationships, 
through patch testing in those affected individuals who are suspected to have 
contact dermatitis and evaluate it for occupational significance. 
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REVIEW OF LITERATURE 
CONTACT DERMATITIS  
         Contact Dermatitis is an inflammatory response of the skin with 
spongiosis or intercellular edema resulting from exposure of the skin  to an 
exogenous substance. It is classified as   
ဨ Irritant contact dermatitis 
ဨ Allergic contact dermatitis 
ဨ Photoallergic,  Phototoxic dermatitis 
ဨ Non eczematous reaction  
 
OCCUPATIONAL CONTACT DERMATITIS   
Definition  
A medical definition adopted by the Committee on the Occupational Dermatosis 
of the American Medical Association (1939) was, ‘An occupational dermatosis 
is a pathological condition of the skin for which occupational exposure can be 
shown to be a major causal or contributory factor’. An occupational dermatosis 
is defined as 'a skin disease that would not have occurred if the patient had not 
been doing the work of that occupation.[2]It includes Irritant contact 
dermatitis(ICD) or Allergic contact dermatitis(ACD) .  
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HISTORY 
The term “ALLERGIE” was first coined by Von Pirquet in 1906. It was derived 
from the Greek words “Allos” & “ergon” meaning other or different work.[ 
3]Allergic sensitization of skin was first proved experimentally by Bloch & 
Steiner  Woerlich using Primula extract on humans . 
Bernandino Ramazzini, regarded as the father of occupational medicine, first 
published his work in 1700 on occupationally acquired diseases in his book ‘ 
DISCOURSE ON THE DISEASE OF WORKPLACE’ [ De Morbis Artificum 
Diatriba].[1] Pliny the younger, in 1st century AD  noticed severe itching in  pine 
tree cutters. Perceivall Pott published his significant work correlating  scrotal 
cancer in chimney sweepers in England in the year 1775. Bateman was the 
person to describe the allergy to individual substances in the year 1817. Joseph 
Jadassohn in the year 1895 was the first to invent patch testing as a method of 
diagnosis of contact sensitization. It was rather described  in detail by Bruno 
Bloch in 1911. The patch testing was started to be used routinely in the United 
States of America by Sulzberger. Throughout the world it was propagated by 
Alexander Fisher.  
Though patch testing as a diagnostic method for contact sensitization was 
established lack of proper consensus and standardization made it difficult for a 
universal and uniform adaptation of the test as a standard procedure. It was the 
work of ICDRG (International Contact Dermatitis Research Group) that 
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transformed patch testing into a gold standard test, in the year 1967, by 
standardizing it at the international level.  
Contact and Occupational Dermatoses Forum of India (CODFI) was launched at 
Manipal during the national conference in 1993. At the Indian level it was the 
pioneer work of Dr.A.K. Bajaj, that helped in evolving the Indian Standard 
Series of Patch test reagents done in the year 1997. 
 
EPIDEMIOLOGY  
Overall incidence of occupational skin disease is 0.5-1.9 cases per 1000 full 
time workers per year.[4] The highest incidence is reported among hairdressers 
(97/10000 per year), followed by bakers (33/10000) and florists (24/10000) [ 
5,6,7]. The exact epidemiologic data are lacking and incidence of OCD is 
probably underestimated due to lack of large scale studies. 
 
PREDISPOSING FACTORS [1] 
The development of Occupational contact dermatitis is multifactorial in origin 
and results from interaction of several predisposing factors  
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HOST RELATED 
A. ATOPIC DERMATITIS 
Atopic individuals are at increased risk of developing OCD especially hand 
eczema due to immunological dysfunction, xerotic skin, high carriage of 
staphylococcus aureus. The prognosis is also poor in atopic individuals. 
B.SEX  
Women have higher sensitization to allergens like lanolin, 
paraphenylenediamine, fragrance perhaps due to prior conditioning. 
C.HORMONES  
Contact dermatitis may flare premenstrually, patch test result may vary 
according to the stage of menstrual cycle [8]  
D.RACE   
Fair skin is an obvious risk factor for the development of skin cancer especially 
in farmers and sailors exposed to excess UV radiation. Black skin is less 
susceptible than white to contact irritants and allergens.  
E. AGE  
Age has little influence on sensitization.[9] Younger age individuals are at more 
risk of getting occupational injury and contact sensitization due to lack of 
hardening or acclimatization. 
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F. OTHER CUTANEOUS DISORDERS  
Psoriasis, acne and stasis eczema may also get exacerbated in the work place 
due to repeated minor trauma, exposure to cutting oil, grease and prolonged 
standing.  
G. HYGIENE  
Poor personal hygiene includes neglecting washing away of chemicals, not 
wearing protective clothing and poor education of the workers concerning 
hygienic measures.  
H. MEDICATION  
Corticosteroids, immunosuppressants suppress patch test reactions. Similarly, 
UVB, PUVA may temporarily reduce contact dermatitis.  
JOB RELATED  
A. IRRITANTS  
Irritants cause 75% of occupationally induced contact dermatitis. They are 
strong, moderate or weak irritants. Examples of strong irritants are ethylene 
oxide, hydrofluoric acid and wet cement. strong irritants cause rapid cutaneous 
injury. 
Mild to moderate irritants are responsible for most of the cutaneous lesions. 
They cause dermatitis as a result of cumulative effect from multiple minor skin 
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irritations. Examples are soaps, detergents, fiberglass, metalworking fluids, 
natural and synthetic compounds.   
B. ALLERGENS  
ACD accounts for approximately 25% of OCD. Allergens can sensitize 
depending on whether they are strong or weak. Poison ivy / oak oleoresin and 
dinitrochlorobenzene are examples of strong allergen. Weak allergens are 
parabens and polyurethanes. 
C.INFECTIONS  
Bacterial infections are common in construction, farm workers, meat packers, 
butchers, poultry workers and fishermen. Viral infections occur in medical 
personnel and health care workers, poultry workers and farmers. Superficial and 
deep fungal infections are commonly seen in gardeners, miners, forestry 
workers, nursery men and farmers.  
D. CARCINOGENS  
Occupational carcinogens are UV rays, polycyclic hydrocarbons found in pitch 
tar and petrolatum products and ionizing radiation  
 
LOCAL FACTORS  
Pre-existing hand eczema predisposes to nickel, cobalt, balsam sensitivity in 
men. [10].  
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ENVIRONMENTAL FACTORS  
A. CLIMATE  
UVB exposure is found to diminish the skin’s immune response to contact 
allergens due to adaptive mechanism. Increased sweating may increase allergy 
to shoes and clothing.  
 
B. FLORA AND FAUNA  
Plant dermatitis shows a distinctive seasonal pattern. Example Compositae spp 
more commonly produces dermatitis during spring and summer months. 
Toxicodendron spp are more likely to cause sensitization during dry and windy 
climates.  
CUTANEOUS – SYSTEMIC DISEASE  
Sometimes, cutaneous manifestations can be a biologic indicator of systemic 
toxicity. Polyhalogenated dibenzofurans, naphthalenes, biphenyls(PCBs) and 
polychlorophenols can cause systemic toxicity as well as cutaneous lesions.  
 
MISCELLANEOUS  
Few occupational dermatoses may produce post inflammatory pigmentation, 
hypopigmentation, scleroderma like disease, fiberglass dermatitis. 
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IRRITANT CONTACT DERMATITIS 
It is a non-immunologic local inflammatory reaction characterized by erythema 
and edema following single or repeated application of a substance. [2] 
 Irritant contact dermatitis may be   
A. Acute ICD 
Occurs as a result of a single large exposure to an irritant or to a series of brief 
chemical or physical contacts. The clinical spectrum may range from mild 
irritant reaction to florid dermatitis characterized by erythema, edema, bulla and 
necrosis.  
Example is caustic burns from exposure to cement. 
 
 
ACUTE IRRITANT CONTACT DERMATITIS . THE DAMAGING 
EFFECTS ON THE SKIN OF ACUTE(NON-IRRITANT) EXPOSURE 
TO IRRITANTS. 
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B. Delayed ICD  
Delayed type of irritancy is mostly caused by SLS, propylene glycol and 
diacrylates. They may simulate ACD.  
 DIFFERENCE BETWEEN ICD AND ACD [11] 
 ICD ACD 
SYMPTOMS stinging, itching itching, pain 
LESIONS erythema, vesiculation 
erosions, crusting, 
scaling 
erythema, papules, 
vesicles, erosions, 
crusting, scaling 
SITE sharp borders, confined 
to the area of exposure 
tiny papules may be seen 
at the border, can get 
generalized 
EVOLUTION rapidly within hours relatively slower 
CAUSATIVE AGENTS concentration of the 
irritant, skin barrier 
defect 
lower concentration of 
the allergen is sufficient 
to elicit in susceptible 
individuals 
OCCURRENCE affect anyone susceptible individuals 
HISTOPATHOLOGY mild spongiosis to 
keratinocyte necrosis 
follicular spongiosis is 
addition to epidermal 
spongiosis, parakeratosis 
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C. Cumulative ICD 
Also called as chronic irritant dermatitis or wear and tear dermatitis. Occurs as a 
result of a series of repeated and damaging insults to the skin. Friction, 
microtrauma, low humidity, dessication all contribute to the dermatitis. The 
most common sites involved are dorsa of hands, fingertips, webs of fingers, face 
and eyelids. The classical lesions are localized with erythema, dryness and 
fissuring.  
 
 
Irritant reactions constitute 80% of OCD. It is more common in atopics.  
 
 
 
CUMULATIVE IRRITANT CONTACT DERMATITIS – MIXED 
CAUSATION 
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ALLERGIC CONTACT DERMATITIS 
  ACD is due to delayed type of hypersensitivity reaction or cell mediated 
immunity to various allergens 
 
PATHOGENESIS  
In  Allergic  contact  dermatitis,  the  primary  event  to  occur  is  induction  of  
sensitivity before clinical expression.  
Immunology of ACD involves 2 main processes  
(1) Sensitization (induction or afferent limb)  
(2) Elicitation (efferent limb). [ 12] 
 
SENSITISATION  
 The main events are   
(1) Binding of allergens to skin components.  
An allergen, usually a hapten comes in contact with Langerhan’s cell & 
associates with the MHC class II molecules. [ 13].  This occurs in 6 hours. [14] This 
requires costimulatory factors such as IL 1ȕ, TNFĮ, GM-CSF by Matzinger’s 
danger hypothesis. [ 15]  
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(2) Recognition of complete or conjugated antigen.  
 
The antigen presenting cell (APC) carries the antigen via lymphatics to the 
paracortical areas where it is apposed to ‘T’ lymphocytes. Apposition is assisted 
by physical factors & cellular adhesion molecules like LFA-1 on CD4 cells with 
ICAM-1 on Langerhans cells. This releases cytokines IL-1 and IL-2. [ 16] 
(3) Proliferation & dissemination of sensitized ‘T’ lymphocytes.  
These cytokines lead to “Blast” formation in lymph nodes & proliferation of 
antigen specific CD8 and CD4 cells. [17] These ‘T’ cells disseminate. Contact 
hypersensitivity is through a subset of T cells expressing CLA (cutaneous 
lymphocyte antigen). CLA positive lymphocytes express CCR 10, the receptor 
for chemokine CCL 27 of basal keratinocytes leading to localization to the site 
of sensitization. [ 18] The cytotoxic T cells induce keratinocyte death by Fas 
ligand & Perforin. [19] 
ELICITATION  
 The allergen specific T lymphocytes persist at the site of original contact for 
some months following sensitization, leading to ‘retest’ or ‘flare up’ reactions 
following re exposure at a distant site.  On re-exposure to a specific allergen in 
sufficient concentration, the clinical reaction develops much more quickly, 
usually within 24 to 48 hours, but may vary from few hours to many days. 
APCs bind with specific T lymphocytes in epidermis leading to rapid elicitation. 
[ 20] IL-1 secreting lymphocytes may acquire HLA DR status and also present 
antigens.  
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FLOWCHART FOR PATHOGENESIS OF ALLERGIC 
CONTACT DERMATITIS 
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CLASSIFICATION [11] 
A.OCD DUE TO CONTACT WITH CHEMICALS  
1. Contact dermatitis  
2. Contact urticaria  
3. Occupational alkali burns  
 4. Occupational acne  
5.  Malignant skin tumours  
6. Connective tissue diseases  
7. Pigmentary changes  
B. OCD DUE TO CONTACT WITH PHYSICAL AGENTS  
1. Photodermatoses – phototoxic, photoallergic  
2. Miliria, fungal infections due to heat  
3. frostbite, chilblains  
C. OCD DUE TO INFECTIOUS AGENTS – bacterial, viral, fungal, parasitical 
infection.  
D. OCD DUE TO MECHANICAL AGENTS – includes frictional melanosis, 
pressure urticaria, vibration induced scleroderma, nail dystrophy.  
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CLINICAL FEATURES: 
ECZEMATOUS DERMATITIS 
In acute phase, allergic eczematous contact dermatitis is characterized by 
redness, oedema, papules, vesicles, oozing and crusting accompanied by 
pruritis. Chronic stage is characterized by pigmentation, lichenification and 
fissuring. The clinical features of chronic ACD cannot be distinguished from 
chronic ICD. 
STAGES OF THE ACD SYNDROME [21] 
Stage 1 The skin symptoms are limited to the site (s) of application of contact 
allergen(s). 
Stage 2 There is a regional dissemination of symptoms (via lymphatic vessels), 
extending     from the site of application of allergen(s) 
Stage 3 Can be further subdivided into  
Stage 3A: Corresponds to hematogenous dissemination of ACD at a distance 
Stage 3B: Corresponds to systemic reactivation of ACD (nontopical trigger) 
 
CLINICAL PATTERNS [2] 
1.HAND AND ARMS  
Hand  dermatitis  is  the  most  common  form  constituting  80%  of  the  OCD.  
Various morphological forms of hand eczema are pompholyx, recurrent focal 
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palmar peeling, ring eczema, fingertip eczema, hyperkeratotic eczema, apron 
eczema, chronic acral dermatitis, gut eczema. Housewives dermatitis and 
occupational dermatitis remain confined to the hands. Hand dermatitis are more 
prone for infection and dissemination from their original sites. [11] 
Chromate in cement, N-isopropyl-N’-phenyl-p-phenylenediamine (IPPD), 1,2-
Benzisothiazolin-3-One, Nickel, Chromate, p-tertiay-butylphenol formaldehyde 
resin are proposed to provoke hand eczema. [2]  
 
  
 
 
 HAND ECZEMA IN A  MALE PATIENT 
WORKING IN PRINTING PRESS   
HAND ECZEMA IN A FEMALE 
HEALTH CARE WORKER 
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2.FACE  
Facial ACD result due to fragrances, hair dye, preservatives, cosmetics. 
Occupationally, in farmers, airborne allergens induced dermatitis involve the 
eyelids, the skin behind the ears and below the cheeks.      
CHRONIC HAND ECZEMA IN A 
CONSTRUCTION WORKER 
 HAND ECZEMA IN A PAINTER 
                   HOUSEWIFE HAND ECZEMA 
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3.LOWER LEGS AND FEET 
ACD of the lower limbs may result from medicaments, rubber boots, leather, 
colophony and adhesives. Involvement of the legs is commonly seen among 
construction workers, painters, persons with varicose eczema.  
                ECZEMA OF FACE IN A FARMER 
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4.NECK 
Fiddler’s neck is dermatitis of the neck in violinists . Dermatitis from airborne 
allergens is limited to the V area of the neck. 
SUBACUTE FOOT ECZEMA IN A 
CONSTRUCTION WORKER 
 CHRONIC FOOT ECZEMA IN A      
CONSTRUCTION WORKER 
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5.TRUNK 
Chromate sensitivity from leather in leather industry, textile dyes and farmers 
sensitised to compositae (Asteracea) may have diffuse dermatitis involving the 
trunk. Truncal involvement can also occur as a result of sensitisation from hand 
or feet eczema. 
                                 
 ACUTE ECZEMA OF THE NECK 
IN A FARMER 
ECZEMA OF THE V AREA OF THE 
NECK IN A CONSTRUCTION WORKER 
 DISSEMINATED PAPULES SEEN 
OVER THE TRUNK IN A PAINTER 
ECZEMA INVOLVING THE 
TRUNK IN CONSTRUCTION 
WORKER 
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6.GENERALISED . 
Sensitisation can occur due to  
A. Increased absorption of allergen as a result of skin barrier disruption 
B.Priming of immunological response with prior recruitment of 
immunocompetent cells  
C. Accumulation of mononuclear cells  
CRITERIA  FOR OCCUPATIONAL CONTACT DERMATITIS[1] 
OCCUPATIONALLY INDUCED  
1. Morphology of contact dermatitis  
2. Exposure to workplace irritants and allergens 
3. Exposure correlates with the distribution of dermatitis 
4. Dermatitis occurred after exposure  
5. Nonoccupational exposures excluded 
6. Improvement away from work  
7. Occupationally relevant patch or provocation test 
OCCUPATIONALLY AGGRAVATED  
1. New areas of involvement  
2. More severe dermatitis  
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OCCUPATION WITH ASSOCIATED IRRITANTS 
 AND ALLERGENS [11] 
OCCUPATIONS  IRRITANTS ALLERGENS IN 
STANDARD TRAY 
1.Hairdressers Shampoo, soap, bleach, perm Nickel, rubber 
chemicals, FRM, PPD 
2. Health care workers Disinfectants, alcohol, soap Rubber chemicals, 
Balsam of Peru 
3.Agricultural workers Fertilizers, disinfectants, 
soaps, detergents 
MBT, rubber chemicals, 
PD 
4.Housewives  Wet work, Soaps, Detergents. 
fruits, vegetables, vinegar 
Rubber chemicals, 
Balsam of Peru 
5.Printing  workers Paper. ink, fiberglass Rubber chemicals, PPD, 
PD, ER, COL 
6.Painters Soaps, solvents  PD, ER, rubber 
chemicals, COL, FRM 
7.Construction 
workers 
Soaps, solvents, wet cement, 
fibreglass 
PD, ER, rubber 
chemicals, COL, NI, 
FRM 
8.Mechanics Solvents, cleaners, soaps, 
greases, fuel 
Rubber chemicals, PPD, 
PD, ER, COL 
9.Florists Wet work, plants  NI, rubber chemicals  
10.Textile workers Fiberglass, detergents  Rubber chemicals, PPD, 
PD, ER, NI, FRM 
11.Electronic workers Solvents, cleaners, fiberglass, 
soaps  
COL, ER 
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INVESTIGATIONS   
BLOOD INVESTIGATIONS  
Routine blood investigations like complete blood count, peripheral smear 
examination, serum IgE levels, absolute eosinophil count, renal function test, 
liver function test, screening for HIV, syphilis were done 
Screening for tuberculosis should also be done since these patients may require 
immunosuppressants for control of contact eczema. 
HISTOPATHOLOGY  
  Biopsies play little role in contact dermatitis. Spongiosis is most marked in 
ICD along with epidermal necrosis, acantholysis and pustulation. In ACD, early 
lesions of acute stage shows spongiosis. Intra epidermal vesicles are formed due 
to rupture of intercellular attachments. There is a superficial dermal infiltrate of 
lymphocytes, macrophages, and langerhans cells around blood vessels. In the 
subacute stage, which is a transient phase, the vesicles tend to disappear and 
spongiosis decreases. Parakeratotic stratum corneum begins to form. Acanthosis 
starts appearing. The chronic stage is characterized by hyperkeratosis, 
acanthosis and  broadening of rete ridges with elongation. [ 17] 
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PATCH TESTING  
The diagnosis of ACD is made by patch testing. Patch testing relies on the 
observation that primed antigen-specific T lymphocytes will be present 
throughout the body. Patch test reactions properly obtained and interpreted are 
acceptable as ‘scientific proof’ of a state of allergic sensitization.  
INDICATIONS [ 22] 
1. Eczematous disorders where contact allergy is suspected or is to be excluded 
2. Eczematous disorders failing to respond to treatment as expected 
3. Chronic hand and foot eczema 
4. Persistent or intermittent eczema of the face, eyelids, ears and perineum 
5. Varicose eczema 
 HISTOPATHOLOGY OF ACD ( FEATURES OF 
CHRONIC ECZEMA ) 
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PRINCIPLES OF PATCH TESTING [23] 
1.Tests are done  with known substances in “standard” concentrations. If doubt 
exists, open or “use” tests with controls 
2. Patch testing should not be carried out in patients with active eczema because 
it may reduce the threshold of activity and cause non-specific reactions. 
3. Patient should be instructed not to remove the patch for 48 hours. If there is 
severe itching, the patient should remove that patch without disturbing other 
patches. 
4. The patches should not be exposed to the sun or other sources of UV light. [ 
24]. 
5. Corticosteroids and other immunosuppressive drugs should be stopped before 
patch testing as they may reduce or extinguish the positive patch tests in 
sensitised subjects. 
6.The patient should be instructed not to bathe or shower for the duration of the 
tests, and to avoid exercise or other activity likely to dislodge the patches 
7.Patch test can be read initially at 48 hours after allowing the tape reaction to 
subside, an additional reading is done between 72 and 120 hours using 
interpretation key of the ICDRG 
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8.Irritant and allergic reactions may be difficult to distinguish. Allergic 
reactions tend to itch. Few patch test allergens can produce weak irritant 
reaction on highly sensitive individuals. 
METHODS  
The  basis  of  testing  is  to  elicit  an  immune  response  by  challenging  persons  
already sensitized to the defined amounts of allergen and assessing the degree of 
response. The amount of allergen is defined by its concentration in the vehicle 
and the amount applied. Chambers or discs are used to ensure occluded contact 
with the skin. The fixing tape should be non-occlusive, non-allergenic and non-
irritant. 
The commonest system used to apply allergens is the Finn chamber on a 
scanpor tape. The chambers consist of small occlusive aluminium discs, 
mounted on a non-occlusive tape.  
PATCH TEST DOSE  
If petrolatum is used as the vehicle with disposable syringes as the containers, a 
length of 5 mm of test substance in vehicle is applied. For a Finn chamber, 20 
mg of allergen in petrolatum dispersion has been shown to be the optimum 
dose. [ 25].  If the vehicle is a fluid, a digital pipette should be used to deliver 15 
µl to a filter paper in the chamber. With TRUE test(Thin Layer Rapid Use 
Epicutaneous Test), the patches are pre-prepared. The risk of patch test 
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sensitization increases with the concentration and amount of test substance 
applied.  
MARKING   
Test sites must be marked with indelible ink or stratum corneum stains. 
Alternatively, gentian violet, Castellani’s paint, dihydroxyacetone in water or 
alcohol can be used as markers. [23] It is important to reapply the marker at the 
time of patch test reading so that the sites of positive tests can be identified. 
EXPOSURE TIME   
Well-established allergens are conventionally tested in such concentrations that 
a 48-h exposure under an occlusive patch will generally allow penetration of an 
amount sufficient to provoke a reaction. An ideal regimen is a 48-h application 
time, with readings taken 1 h after removal and again 48 h later, that is Day 2 
and Day 4,with the same observer performing the reading.[  26  ] A  single  day  2  
reading is not advisable as it may allow some marginal irritants to be labelled as 
allergens and positive reactions to more poorly absorbed allergens may be 
missed.[27]  Immediately after removal of the patch tests, there may be erythema 
from the stripping action of the tape, especially in dermographic subjects, and 
this must be allowed to settle. Furthermore, some reactions may take up to 1 h 
to develop once the pressure of the strip has been released.   
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READINGS AND INTERPRETATION 
  Recording of patch-test reactions is done according to the International 
Contact Dermatitis Research Group (ICDRG). [28] 
-   Negative reaction.  
?+   Doubtful reaction, faint erythema only.            
+  Weakly (non- vesicular) positive reaction. Erythema, 
infiltration, possibly papules  
++  Strong (vesicular) positive.  
 Erythema, infiltration, papules and vesicles.  
+++  Extreme positive reaction.   
Intense erythema, and infiltration and coalescing vesicles.  
Bullous reaction.  
IR  Irritant reaction.  
NT  Not tested.  
 
Patch-test results should be recorded objectively, and the interpretation of the 
results should be recorded separately. Once they have developed, positive 
allergic reactions often persist for several days. The strength of the reaction 
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depends on the barrier function, the presence or absence of sweating, the 
atmospheric humidity, test material, technique and the reactivity of the 
individual. 
IRRITANT PATCH TEST REACTIONS 
Irritant patch test responses are due to either hyperirritability of the skin or 
application of irritating concentration of the test substance. It is well established 
that patients with hand eczema are more reactive to irritants applied to the back 
when compared with normal individuals [29]  
During active dermatitis, uninvolved skin, even at distant body sites, exhibits 
increased susceptibility to irritant reactions. This ‘status eczematicus’ may lead 
to false-positive patch-test results. It has become an established tenet that 
‘eczema creates eczema’. When this affects adjacent patch-test sites it is often 
referred to as ‘spillover’, ‘excited skin’ or ‘angry back’. Rietschel has proposed 
that ‘stochastic resonance’ may be involved, that is signal amplification by 
immune mediated events. [30] However, in a study by Brasch et al, there was a 
significant  attenuation of chromate reaction when chromate was closer to 
positive nickel test. [31]  
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JANUS REACTION [23] 
The non-papulovesicular patch test reactions consisting of slightly palpable 
erythema and edema is called Janus reaction.  
CRITERIA FOR JANUS REACTION  
x Erythema with or without oedema  
x No vesicles  
x No necrosis, pustules or epidermal glazing. 
RELAVENCE OF PATCH TEST: [23] 
 Once a decision has been reached that a patient has an allergic positive patch 
test, it is important to establish relevance by carefully re-examining the patient’s 
history, distribution of rash and materials with which there has been contact. 
Relevance can be considered possible, probable and certain. 
A. Possible relevance – An allergen produces a positive patch test reaction 
and the patient is exposed to substances containing the allergen, relevance 
is said to be possible. 
B. Probable relevance – patient is exposed to a component of an allergen, it 
is said to be probable relevance. 
C. Certain relevance – If in a use test, the allergen produces contact 
dermatitis, it is said to be certain relevance.  
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FALSE POSITIVE REACTIONS [ 32] 
 The common causes for false positive reactions are,  
1. Excessive concentration  
2. Impure substance (contaminants)  
3. Irritant vehicle  
4. Uneven dispersion  
5. Current or recent dermatitis at patch-test site  
6. Current dermatitis at distant sites  
7. Pressure effect of hard materials  
8. Adhesive tape reactions   
9.  ‘Angry back’ reaction causing intensification of weak irritants [33, 34] 
FALSE NEGATIVE REACTIONS [35] 
 The common causes for false negative reactions are  
1. Insufficient concentration 
2. Insufficient amount applied  
3. Failure to perform delayed readings 
4. Wet or loosened patches  
5. Failure to perform photo patch testing in a photosensitizing substance  
6. Inappropriate vehicle  
7. Substance degraded  
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8. Pre-treatment of patch-test site with topical corticosteroids  
9. UV irradiation of patch-test site. [ 24] 
10. . Systemic treatment with immunosuppressants  
COMPLICATIONS OF PATCH TESTING  
1. Active sensitisation  
2. Irritant reactions  
3. “Ectopic” flare of dermatitis [ 33,34] 
4. Generalized flare of dermatitis  
5. Anaphylactoid reactions  
6. Pruritis  
7. Folliculitis  
8. Pigmentary changes  
9. Scarring  
10. Edge effects  
11. Infections 
MULTIPLE PATCH TEST REACTIONS 
 Causes of multiple patch test reactions are   
1. Non-specific Hyperreactivity 
2. Multiple primary hypersensitivities  
3. Cross reactions  
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MULTIPLE PRIMARY HYPERSENSITIVITIES [36]  
 Multiple primary specific (or concomitant) sensitivities to substances that are 
unrelated chemically are frequent among patients with contact dermatitis. 
Patients with a long history of dermatitis are those most likely to accumulate 
several primary sensitivities, because of the opportunities to encounter new 
allergens under conditions favourable for sensitization. Sensitization is 
facilitated if an allergen is applied on already injured (e.g. eczematous) skin.  
CROSS REACTIONS [37] 
 Cross-sensitization is defined as the phenomenon where sensitization 
engendered by one compound (the primary allergen), extends to one or more 
other compounds, the secondary allergens, as a result of structural similarity. 
Enantiospecificity or stereospecificity may lead to cross-reactivity with some 
isomers and not others.  
The Indian Standard Series(ISS) 
The Indian standard series of contact sensitizers developed indigenously to 
increase the relevance of patch testing for the conditions in our country, by 
Dr.A.K. Bajaj consists for the following allergen battery. Their recommended 
concentrations for usage in patch testing are also mentioned in the Table below. 
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S. No Agent  Concentration 
1 Control – Vaseline 100% 
2 Paraphenyline Diamine (PPD) 1% 
3 Nickel Sulphate 5% 
4 Cobalt chloride 1% 
5 Neomycin 20% 
6 Formaldehyde 1.1% 
7 Benzocaine 5% 
8 Paraben 15% 
9 Mercaptobenzthiazole 2% 
10 Potassium Dichromate 0.5% 
11 Parthenium mix 1% 
12 Epoxy resin 1% 
13 Colophony 20% 
14 Black rubber mix 0.6 % 
15 Thiuram mix 1% 
16 Chlorocresol 1% 
17 Fragrance Mix 8% 
18 Balsam of Peru 25% 
19 Nitrofurazone 1% 
20 Lanolin / Wood Alcohol 30% 
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TRUE TEST [Thin Layer Rapid Use Epicutaneous Test] [38] 
In 1995, the United States Food and Drug Administration (FDA) approved 
Thin-Layer Rapid Use Epicutaneous Test (TRUE Test) and made patch testing 
convenient. TRUE  test  panels  contain  3  adhesive  panels  consisting  of  35  
allergens, allergen mix patches and negative control. Panel 1.3 contains 11 
allergens and allergen mixes and a negative control. Panel 2.3 contains 12 
allergens and allergen mixes. Panel 3.3 contains 12 allergens and allergen 
mixes. 
 PATCH TEST ALLERGENS OF THE ISS IN A PRE-FILLED SYRINGE 
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OTHER TESTS FOR CONTACT ALLERGIC DERMATITIS  
1. Open test: Allergen is applied, left to dry and read as for a 
standard patch test.  
TRUE TEST KIT 
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2. Semi-open test: Mild potency irritant applied and closed with an 
acrylic tape  
3. Repeat open application test (ROAT) [39]: Allergen applied 
repeatedly over the  antecubital fossa for a fixed duration or until 
elicitation of positive reaction.  
4. Usage test: Suspected product is used in its usual manner for 
several days and the site of application observed.  
5. Prick test: to detect type 1 hypersensitivity reaction  
6. RAST: detects specific immunoglobulin antibody  
7. Prophetic patch test/ repeat insult patch test: Test agent is 
applied repeatedly (10-14 applications) under occlusion. After a 1-week 
of test free period, individual is challenged with the test agent again.  
8. In vitro tests: Leukocyte migration inhibition test, Lymphocyte 
transformation test.  
9. CHEMICAL TESTS 
a. Dimethylglyoxime spot test – detects nickel  
b. Diphenylcarbazide test – detects chromium  
c. Cobalt spot test and cobalt gel test  
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d. Tests to detect formaldehyde by chromotropic acid method  
e. Detection of fiberglass dermatitis with the help of 20% KOH  
10. High performance gas liquid chromatography  
11. Mass spectrometry  
12. Dermal exposure assessment techniques [40] 
13. Video imaging of fluorescent tracers. [41]. 
TREATMENT  
1. Advice on avoidance of allergen  
  The first principle of management is to give advice on avoidance tailored to an 
individual.  It  is  advisable  to  stress  that  allergy  does  not  disappear  when  the  
dermatitis clears but that the risk of relapse after further contact with the 
allergen persists throughout life.  
2. Active treatment:  
FOR ACUTE DERMATITIS 
The mainstay of treatment of ACD is avoidance of the causative factors, 
although topical corticosteroids will be required in most instances.  
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1. Absence from work till recovery especially during active and acute skin 
lesions. 
2. For acute weeping dermatitis, wet dressings with saline soaks, aluminum 
acetate, silver nitrate can be given.  
3. Emollients and soap substitutes to be used.  
4. Secondary infection is treated with antibiotics.  
5. Antihistamines for pruritus.  
6. Topical Tacrolimus and Pimecrolimus can be given.  
7. In severe widespread eruptions, systemic steroids may be necessary. [ 42]    
8. Recalcitrant disabling cases may require immunosuppressive therapy 
such as azathioprine and cyclosporine.  
FOR CHRONIC DERMATITIS 
1. In patients with refractory dermatitis, if present occupation threatens to 
aggravate or worsen the existing dermatitis, change of job might be 
essential eg. hairdressing, metalworking, catering 
2. In chronic cases of hand dermatitis, secondary contact allergies to 
medicaments must be borne in mind 
3. Emphasis should be made on retraining and redeployment when it is 
possible 
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PREVENTION OF CONTACT DERMATITIS  
 Principles of prevention can be related to two categories, individual and 
collective, and further divided into primary, secondary and tertiary. Primary 
prevention focuses on the induction of contact sensitization and control of 
exposure. Secondary prevention relates to elicitation, and tertiary to measures 
for established and continuing dermatitis. Protective measures, work practice, 
and physician education should be improved to prevent or manage such 
problems. [ 43]. The various steps that can be taken for the prevention of contact 
dermatitis are  
1. Allergen containment and replacement  
2. Legal and regulatory measures  
3. Corporate responsibility 
4. Domestic precautions and hygiene  
5. Barrier method for preventing contact 
6. Wear protective clothing and employ no-touch techniques 
7. Proper education  
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 8.Addition of other chemicals e.g. iron sulphate [44] or combination of barium 
hydrate, nitrate and chloride with lead acetate to cement or mortar to neutralize 
the chromate content 
9.Application of a barrier cream made from ascorbic acid (vitamin C) and 
EDTA (a chemical which binds metals) 
10.Impregnation of ascorbic acid into filters of respirators enhances protection 
against inhalation of chromate dust, particularly useful in chromate-sensitive 
printing and lithography workers 
11.Using disposable hand towels by workers in the chromate industry to avoid 
cross contamination 
 12. Thoroughly washing all clothing contaminated with chemicals 
13.Wearing thick absorbent socks and using other nonchromate chemicals for 
tanning and curing leather to minimize this form of exposure [ 45,46]    
 
WORKPLACE VISITS – 
Fregert  et  al  pioneered  that  the  “opportunity  of  visiting  working  places  and  
factories was a requisite for adequate solving of problems of occupational 
dermatology” [47]. The benefits of visiting the workplace are  
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1. Detection of relevance of previously unexplained positive standard patch 
test reactions  
2. Detection of missed allergens [48] 
3. To Substantiate diagnosis of ICD  
4. Diagnosis of unfamiliar occupational dermatoses [.48,49,50] 
5. Recognizing and diagnosing similar dermatoses in fellow workers  
6. For improved patient doctor relationship  
 
EPIDEMIOLOGICAL SURVEY–  
Epidemiological survey within a work area may be needed if individual patients 
fails to delineate an occupational dermatosis.  
 
PRE- EMPLOYMENT EXAM  
Guidelines have been established on pre-employement screening [51] Detailed 
history regarding atopy should be asked as these individuals  are twice the risk 
of ACD/ICD 
OCCUPATIONAL HYGIENE  
Substitution of irritants and allergens will always head the hierarchy of 
exposure contols. This includes personal hygiene.  
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PROTECTIVE EQUIPMENT  
1. Wearing protective gloves – protection depends on manufacturing quality, 
glove thickness, chemical concentration, duration of contact, environmental 
temperature and humidity.  
2. Protective clothing  
BARRIERS AND EMOLLIENTS   
They act as moisturisers on the stratum corneum. Barrier creams which chelate 
nickel, methychloroisothiazolinone + methylisothiazolinone is under 
development. 
PROGNOSIS 
 Prognosis of ACD depends on its cause and feasibility of avoiding repeated and 
continued exposure of the causative allergen. The prognosis is poor for hair 
dressers, caterers and metal workers. Once acquired this contact sensitivity 
tends to persist. [ 52] 
Chronicity of contact dermatitis is attributed to the following factors  
1. Impaired barrier function of the skin  
2. In appropriate treatment  
3. Ingestion of allergens  
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4. Secondary infection  
5. Autosensitisation  
6. Stress  
7. Constitutional factors  
8. Inherent tendency of eczemas to become chronic 
9. Atopy 
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AIM AND OBJECTIVES 
 
The study is undertaken to determine the epidemiology and clinical pattern of 
occupational contact dermatitis and to find the causative allergens by patch 
testing  using Indian Standard Series in patients visiting a tertiary care centre.  
 
 
 
 
 
 
 
 
 
 
 
 
  
MATERIALS AND 
METHODS 
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MATERIALS AND METHODS 
STUDY DESCRIPTION 
STUDY DESIGN –  Observational convenient sampling study 
PLACE OF STUDY - Department of Dermatology, Government Stanley 
Medical College, Chennai-1 
DURATION OF STUDY – One year between August 2016-July 2017 
SAMPLE SIZE – 221 patients 
 
INCLUSION CRITERIA 
1.Eczematous Contact dermatitis where occupational contact is present / 
suspected 
2.Age between 18 years – 70 years 
3.Patients willing for follow up 
EXCLUSION CRITERIA  
1. HIV / immunocompromised individuals  
2. Pregnancy 
3. Children and age > 70 years 
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METHODOLOGY 
SAMPLE 
The study was conducted from August 2016 to July 2017 on 221 patients who 
attended the outpatient Dermatology department of Stanley Medical College, 
Chennai, employed in various occupations like construction, metal work, leather 
work, painting, agriculture, hair dressers, household workers, healthcare work, 
steel factory, plastic industry, mechanic, electrician with suspected eczematous 
contact dermatitis. The study was approved by the institutional ethical 
committee, Government Stanley Medical college, Chennai. An informed and 
written consent form was obtained from the patient.  
 
METHODS 
A  detailed  history  was  collected  from  the  patient  including  age,  sex,  type  of  
occupation, duration of present occupation, duration of existing eczematous 
skin dermatitis and distribution of skin lesions. History regarding usage of 
protective clothing and equipments, hobbies, correlation with the usage of 
particular items such as medicaments, cosmetics soap, jewellery and  prior 
treatment history was asked. Associated dermatological or systemic disease if 
any was noted. 
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On doing a complete clinical examination, various clinical patterns of 
eczematous dermatitis were diagnosed and classified into hand eczema, foot 
eczema, hand and foot eczema, eczema of face, neck and trunk, flexural 
eczema, eczema with sensitization and erythroderma. Those patients who 
presented with acute weeping eczema, eczema with sensitization, eczema with 
secondary bacterial infection and erythroderma was managed with systemic 
antibiotics and systemic steroids till skin lesions became clear. Few other 
patients were administered immunosuppressants till clearance of lesions. In 
these patients, systemic steroids and immunosuppressants were stopped 1 week 
prior to the patch test. All the patients were given antihistamines and topical 
applications to control pruritis.  
The procedure of patch testing was explained to the patient, those who were 
willing to undergo patch testing were subjected to blood investigations like 
complete blood count, renal function test, liver function test and screening for 
HIV.  
PROCEDURE 
The patch testing was done with antigens of the Indian Standard Series 
(Systopic, New Delhi) approved by the Contact and Occupational Dermatoses 
Forum of India (CODFI). 
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INSTRUCTIONS TO THE PATIENT  
1. Patch test to be left in place for a duration of 48 hours   
2. To avoid bathing  
3. To avoid friction and tight garments 
4. To avoid exercise or any other activity that causes sweating 
5. To avoid exposure to sunlight/ UV light 
6. To report immediately if there was any severe itching over the body  
7. To report to the hospital for reading after 48 hours and 96 hours 
Patch testing was done as follows  
¾ The  patient  was  made  to  sit  in  a  relaxed  position  with  the  back  bent  
slightly forward. The site for patch testing was chosen as the upper back 
and it was examined for folliculitis, acne and dermatitis. Upper back of 
the patient was gently cleaned with sterile gauze before application of 
antigens 
¾ The protective foil of the Finn chambers were removed and the patch 
test unit was placed on the table with the aluminium chambers facing up 
¾ 5mm length of the allergens from the pre-filled syringe was put in the 
center of the aluminium chambers 
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¾ Tape with the allergens was fixed to the skin at the lower end and 
slowly rolled up the back, pushing out air. The chambers were gently 
pressed to the  skin to ensure an even distribution of the allergens 
¾ The test site was marked with ink 
¾ The allergens were marked on the hypoallergenic tape with pen / marker 
for ease during reading 
¾ Patches were removed after 48 hours (2 days) 
¾ Reading was taken after 20 minutes  
¾ A second reading was taken on day 4 
The readings on both sides were compared. The readings were then interpreted 
according to the guidelines devised by the ICDRG.  
 
 
     
 
APPLICATION OF ALLERGENS IN 
THE FINN CHAMBER 
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 SCANPOR TAPES ARE 
APPLIED TO THE UPPER BACK 
AFTER APPLICATION , SITES ARE 
MARKED WITH INK 
POSITIVE PATCH TEST RESULTS 
CLINICAL 
PHOTOGRAPHS 
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CLINICAL  PHOTOGRAPHS 
                        
                         
 
                                  
                        GRADE 2 POSITIVITY TO FRAGRANCE IN HAIR DRESSER 
         HAND ECZEMA IN A HAIR DRESSER 
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                AIR BORNE CONTACT DERMATITIS  IN FARMER 
     
 GRADE 2 POSITIVITY TO PARABEN AND COBALT 
GRADE 1 POSITIVITY TO CHLOROCRESOL, FRAGRANCE, THIURAM 
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         TAILOR WITH DISSEMINATED ECZEMA 
56 
 
                                                   
 
 
 
          
                               GRADE 3 POSITIVITY TO COLOPHONY 
 
 
SCANPOR TAPE WITH THE ALLERGENS 
MARKED APPLIED OVER THE UPPER BACK 
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                                       GRADE 3 POSITIVITY TO PARTHENIUM 
 
 
 
 
          FARMER PRESENTING WITH HAND AND FOOT ECZEMA 
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                                     GRADE 2 POSITIVE TO NEOMYCIN 
 
 
 
 
HOUSEWIFE PRESENTING WITH FOOT ECZEMA 
SHOWING GRADE 2 POSITIVITY TO NEOMYCIN 
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MULTIPLE GRADE 1 POSITIVITY TO FORMALDEHYDE, COLOPHONY,     
MERCAPTOBENZTHIAZOLE, EPOXY RESIN 
 
 
                     CONSTRUCTION WORKER WITH HAND AND FEET ECZEMA 
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CONSTRUCTION WORKER SHOWING  GRADE 2 POSITIVITY TO POTASSIUM 
DICHROMATE 
 
                         
 
  
 
PAINTER WITH HAND ECZEMA SHOWING GRADE 3 POSITIVITY TO EPOXY RESIN 
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                                          RESULTS AND OBSERVATION 
 
The results at the end of the study were observed as follows. In the total number 
of 221 patients, males constituted 146 (66.06%) and females 75 (33.94%). The 
mean age of the population was 39.5 years.  
 
GENDER PERCENTAGE NUMBER 
MALE 66.06% 146 
FEMALE 33.94% 75 
 
 
 
 
66.06%
33.94%
Gender
male female
TABLE 1 -SEX WISE DISTRIBUTION OF STUDY 
GROUP 
                                  CHART 1 - SEX WISE DISTRIBUTION OF STUDY 
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AGE MALES FEMALES 
20-30 33 33 
30-40 46 24 
40-50 31 18 
50-60 36 0 
 
 
               
Males between the age of 30-40 years were most commonly affected. Whereas 
most of the females had earlier age of onset between 20-30 years 
 
¾ The mean duration of exposure to the allergen was 13.6 YEARS  
¾ Average duration of eczematous dermatitis was 4.45 YEARS 
¾ Among these affected persons atopic individuals constituted about 
3.62% 
33
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31
36
33
24
18
0
0
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35
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MALES FEMALES
TABLE 2-AGE WISE DISTRIBUTION OF STUDY GROUP 
        CHART 2-AGE WISE DISTRIBUTION OF STUDY GROUP 
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S.NO OCCUPATION TOTAL Percent 
1 Construction 68 30.77% 
2 Painter 40 18.10% 
3 farmer 21 9.50% 
4 housewife 21 9.50% 
5 flower vendor 13 5.88% 
6 textile 9 4.07% 
7 health care 9 4.07% 
8 steel polish 8 3.62% 
9 mechanic 8 3.62% 
10 plastic industry 5 2.26% 
11 tailor 5 2.26% 
12 hair dresser 4 1.81% 
13 electrician 4 1.81% 
14 conductor 2 0.90% 
15 carpenter 2 0.90% 
16 leather industry 1 0.45% 
17 rubber 1 0.45% 
 
  
          TABLE 3 -OCCUPATIONAL DISTRIBUTION OF THE STUDY 
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The most common occupation in  our study population was  Construction 
industry ( 68 patients – 30.77%) , followed by painting (40 patients – 18.10%) 
,farming( 9.50%) ,  housewives (9.50%), flower vendor (5.88%),textile (4.07%), 
health care (4.07%) steel polish (3.62%) mechanic 
(3.62%),electrician(1.81%).The less common occupations included conductor 
(0.90%), carpenter (0.90%), rubber industry (0.45%), leather factory (0.45%), 
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9
9
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5
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1
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Construction
Painter
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housewife
flower vendor
textile
health care
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mechanic
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tailor
hair dresser
electrician
conductor
carpenter
leather industry
rubber
OCCUPATION
                         CHART 3 -OCCUPATIONAL DISTRIBUTION OF THE STUDY 
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TABLE 4 – DISTRIBUTION OF CLINICAL PATTERN 
 
S.NO 
 
CLINICAL PATTERN 
 
NUMBER 
 
PERCENT 
1 HAND ECZEMA 136 61.54% 
2 HAND AND FOOT ECZEMA 31 14.03% 
3 ECZEMA WITH 
SENSITISATION 
20 9.05% 
4 FOOT ECZEMA 4 1.81% 
5 ERYTHRODERMA 9 4.07% 
6 FACE AND NECK 9 4.07% 
7 ABCD 6 2.71% 
8 FLEXURAL ECZEMA 6 2.71% 
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Hand eczema (61.54%) was the most common clinical pattern followed by hand 
and foot eczema (14.03%), eczema with sensitization (9.05%). The least 
common presentations were foot eczema (1.81%). Air borne contact dermatitis 
and flexural eczema constituted 2.71% each.  
 
¾ The total number of patches applied were 4420 out of which 895 
yielded positive results (20.25%)  
 
 
61.54%14.03%
9.05%
1.81% 4.07%
4.07%
2.71% 2.71%
CLINICAL PRESENTATION
HAND ECZEMA HAND AND FOOT ECZEMA ECZEMA WITH SENSITISATION
FOOT ECZEMA ERYTHRODERMA FACE AND NECK
ABCD FLEXURAL ECZEMA
               CHART 4 – DISTRIBUTION OF CLINICAL PATTERN  
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ALLERGEN TOTAL POSITIVE PERCENTAGE 
CONTROL(C) 9 1.01% 
POTASSIUM DICHROMATE(PD) 85 9.50% 
PARAPHENYLENEDIAMINE(PPD) 77 8.60% 
NICKEL SULPHATE(NI) 77 8.60% 
COBALT CHLORIDE(CO) 72 8.04% 
EPOXY RESIN(ER) 68 7.60% 
BLACK RUBBER(BR) 63 7.04% 
COLOPHONY(COL) 62 6.93% 
LANOLIN(LAN) 58 6.49% 
FRAGRANCE MIX(FM) 54 6.03% 
BALSUM OF PERU(BOP) 49 5.48% 
PARTHENIUM(PAR) 48 5.36% 
MERCAPTOBENZTHIAZOLE(MBT) 46 5.14% 
FORMALDEHYDE(FRM) 29 3.24% 
CHLOROCRESOL(CRC) 26 2.91% 
THIURAM MIX(TM) 22 2.46% 
PARABEN(PB) 16 1.79% 
NEOMYCIN SULPHATE(NEO) 13 1.45% 
BENZOCAINE(BZC) 11 1.23% 
NITROFURAZONE(NFZ) 10 1.18% 
TABLE 5 –  ANALYSIS OF POSITIVE PATCH TEST REACTIONS IN 
INDIVIDUAL ALLERGENS 
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Contact sensitization was most commonly caused by Potassium 
dichromate (9.50%) followed by Paraphenylenediamine (PPD) (8.60%) and 
Nickel Sulphate (Ni) (8.60%). Cobalt Chloride (CO) was found to be positive in 
8.04%, Epoxy Resin (ER) in 7.60%. The least common sensitising allergens 
were Neomycin Sulphate (NEO) (1.45%), Paraben (PB) (1.45%), Nitrofurazone 
(NFZ) (1.18%), Benzocaine (BZC) (1.23 %).  
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CHART 5 – ANALYSIS OF POSITIVE PATCH TEST REACTIONS                                                
IN INDIVIDUAL ALLERGENS 
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GRADING NUMBER PERCENT 
?+ 82 9.16% 
+ 583 65.14% 
++ 213 23.80% 
+++ 17 1.90% 
 
 
 
According to ICDRG grading ,65.14% of positive reactions showed grade 1+ 
positivity, 23.80% showed 2+(grade 2), 1.90% showed grade 3+. Doubtful 
positive was seen in 9.16%. Considering each occupation individually the 
following results were observed.  
0.00%
10.00%
20.00%
30.00%
40.00%
50.00%
60.00%
70.00%
?+ + ++ +++
9.16%
65.14%
23.80%
1.90%
ICDRG GRADING
TABLE 6 – POSITIVE PATCH TEST REACTIONS BASED ON ICDRG 
GRADING 
CHART 6 – POSITIVE PATCH TEST REACTIONS BASED ON ICDRG 
GRADING 
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ON ANALYSING THE INDIVIDUAL OCCUPATION  
CONSTRUCTION WORKERS 
 Males (88.23 %) were predominantly affected  
 Hand eczema (50%) being the most common clinical presentation.  
 The most common allergen was Potassium dichromate (14.62%) 
followed by Cobalt chloride (10.53%) 
 PAINTING INDUSTRY 
 Males (>90%) constituted the majority.  
 Hand eczema (67.5%) and hand with feet eczema (17.5%).  
 most common contact sensitizers where was Epoxy resin(13.87%) 
followed by Potassium dichromate(10.98%) 
  HOUSEWIVES 
  HAND ECZEMA (52.3%) is the most common followed by Foot 
eczema (38.09%). 
 most common sensitizer was Nickel sulphate (18.75%), followed by 
Fragrance mix(16.66%) 
FARMER, 
 11 were males and 10 females. 
 HAND ECZEMA (47.62%) is the commonest clinical pattern. ABCD 
was observed in 19.04%. 
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 Parthenium (23.07%) was the commonest allergen found positive 
followed by Paraphenylenediamine(16.42%)  
 
 FLOWER VENDORS  
 FEMALES (76.92%) were predominantly affected  
 HAND ECZEMA (76.92%)was the most common clinical presentation, 
hand and feet eczema in 23.07%. 
 Parthenium was tested positive in 18.51% and 16.67% patients tested 
positive to Fragrance mix 
 
 TEXTILE INDUSTRY WORKERS  
 7 were males and 2 were females 
  HAND ECZEMA (88.89%) was seen among the patients 
 Most frequently detected positive patch test was for Colophony 
(21.73%) followed by Parthenium (17.3%) and Fragrance mix 
(17.3%) 
 
  HAIR DRESSERS  
 All 4 were males  
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 HAND ECZEMA (50%) was the frequent clinical presentation. Face 
and neck eczema and eczema with sensitization was observed in 1 case 
each  
 Paraphenylenediamine and Fragrance mix were the most commonly 
positive sensitizers (25%) each 
 
 HEALTH CARE WORKERS  
 All 8 were females  
 The clinical pattern seen was HAND ECZEMA (37.5%), HAND AND 
FEET ECZEMA (37.5%) each followed by feet eczema – 2 patients  
 Fragrance mix (22.22%) was the most common contact allergen 
followed by mercaptobenthiazole (16.67%), thiuram mix(16.67%)  
 
MECHANICS 
 All 8 are male patients 
 7 out of 8 patients presented with HAND ECZEMA (87.5%)  
  Nickel sulphate and Chlorocresol were found to cause maximum 
positive reactions (15.79% each) followed by Cobalt chloride(10.53%) 
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STEEL POLISH WORKERS 
 Colophony was positive in 19.05% of total positives followed by 
Lanolin(14.29%) 
 PLASTIC COMPANY WORKERS – Nickel was most common allergen 
(22.22%) 
 TAILORS – Nickel  showed highest positive reactions (23.81%) 
Patients employed as carpenter, conductors, in rubber and leather industry 
showed positive patch test reactions to PD, CO, PPD, NI, COL, ER. 
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DISCUSSION 
Due to rapid urbanization and industrialization, the incidence of occupational 
contact dermatitis is on the rise. Number of allergens are being released into the 
environment to which the patient gets exposed and sensitized. This results in the 
development of irritant or allergic contact dermatitis. It is possible that the 
irritants can produce a skin barrier defect and subsequently lead on to the 
development of allergic contact dermatitis. As many new allergens are on the 
rise, it is important to identify the allergen(s) to which the patient is sensitised 
so that advice regarding preventing further exposure can be promptly made. 
With the use of Standard allergens, 80% of allergens causing contact dermatitis 
can be identified. [53]  
In this study, out of 221 patients, 66.06% (146) were males and 33.94% (75) 
were females. This can be attributed to males being employed in occupations 
which carries an elevated risk of contact dermatitis when compared to females. 
But  contrary  to  our  observation,  in  a  study  by  Mehta  et  al,  out  of  60  patients  
included in the study, females were predominant than males. [54]  
In the study group, females between the age 20-30 years and males between the 
age 30-40 years were found to be most commonly affected similar to the study 
by  Mehta  et  al.  This  was  possibly  due  to  earlier  sensitisation  in  females  as  a  
result of ear piercing. [23,55,56]   
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 The average age group found in our study was 39.5 years.  
 The most common occupation among the study population was construction 
workers who constituted 30.77% (68/221) followed by painters making up 
18.10%(40/221). Housewives and agricultural workers constituted 9.50% 
(21/221) each. Whereas hair dressers, flower vendor, mechanics, carpenters, 
electricians, tailors, health care workers, persons employed in steel polish 
company, plastic factory, leather company, rubber factory contributed less than 
5%. 
The average duration of exposure to allergen(s) in the present occupation was 
found to be 13.6 years. The average duration of eczematous contact dermatitis 
was identified to be 4.45 years. The results were comparable to various other 
studies. [ 54,57,58] 
The association between atopy and contact dermatitis has been established 
through a lot of research articles. It has been observed that atopic individuals, 
due to immune dysfunction and defective skin barrier, are more prone for 
developing irritant and allergic contact dermatitis. [23,11,2,1, 21] It is further 
hypothesized that these individuals have a prolonged and protracted disease 
course not responding to routine topical and systemic drugs. In our study, atopic 
dermatitis constituted about 3.62 % of the total number of patients. Results were 
comparable to results published by Mehta et al, Bajaj et al and Sarma N Et al. 
Irritant reactions was also much higher among the atopics. [59,60]  
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It is well established from various literature that hand eczema is the most 
common clinical presentation constituting 80% of the OCD. [11,1] In this study, 
136 out of 221 patients presented with hand eczema, thus contributing to 
61.54% of the study group. 14.03% of the patients presented with eczema of 
hand and feet, 9.05% presented with sensitized eczema. Eczema of face and 
neck and erythroderma constituted 4.07% each. Air borne contact dermatitis and 
flexural eczema was seen in 2.71% each. Foot eczema was the least common 
clinical pattern found among 1.81% patients. Comparable data was published in 
a study from Chandigarh. [61] Contrary to our results, studies by Sharma et al [62] 
and Davoudi et al [58] reported air borne contact dermatitis as the most common 
cause of ACD followed by Hand eczema.  
On analyzing the patch test readings, of the total 4420 patches applied on 221 
patients, positive results were noted in 895 patches (20.25%). This statistical 
data was slightly higher in other Indian studies.[54,59,45] The reason for higher 
positive patch test reactions in India when compared to the west was due to 
increased humidity and sweating and patients with classical contact eczema 
being selected for patch test evaluation. [45] 
Based on the ICDRG grading, our results were depicted as follows -82 reactions 
showed? + (9.16%), 583 reactions showed +(65.14%) followed by ++ reaction 
positive in 213 patches (23.80%) and 17 reactions showed +++ (1.90%).  
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 Potassium dichromate (9.50%)was the most common overall allergen followed 
by para-phenylene diamine (8.60 %), Nickel (8.60%), Cobalt (8.04 %), epoxy 
resin in 7.60%, black rubber (7.04%)and colophony in 6.93% patients. Similar 
data was published by Sharma et al using European standard series. [ 61] In 
contrast, Bajaj et al reported Parthenium was reported as the most frequent 
sensitiser. [45]  
On analyzing the positive allergens individually in males and females, the most 
common allergen in males was Potassium Dichromate (47.94%) followed by 
Cobalt (41.09%)whereas in females the most common allergen was fragrance 
mix (34.67%) and nickel (33.33%). Similar findings were reported by Vikas 
Sharma et al and Bajaj et al [63 ,45]  
 Fragrance mix was the most common overall allergen found to be positive in 
females in the study constituting 34.67% with Nickel positive in 33.33%. 
Similar  observations  were  made    by  Dixit  et  al.  [64] The higher sensitivity to 
fragrance in females was probably due to exposure to cosmetics. In women, 
nickel sulfate was a common sensitising allergen. [55,56,61,65] 
Uniqueness of this study is that we have analysed the allergens by patch testing 
in every single occupation presented to us.  
The most common occupation among the study group was construction workers 
making up 30.77% (68/221). 88.23% were males. More than 50% presented 
with hand eczema followed by eczema with sensitization in 22 .05%. The most 
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common allergen was potassium dichromate (14.62%)and cobalt chloride 
(10.53%). Thus, the allergens were found to be relevant to the occupation. Lot 
of studies have been published supporting our data. [63] Mueller and Breucker in 
their study found that the most frequent cause of dermatitis was cement in 
cobalt sensitive patients. [66]. Cobalt and chromate sensitivity may co-exist in the 
cement worker although the cobalt content of cement is as low as 0.01%. Cobalt 
was the second most common allergen after chromate [67]. Similarly, DeFonseca 
concluded that cobalt has a higher sensitizing potential than nickel and 
chromium augments sensitivity to cobalt. [68] 
Burry and Kirk labelled chromate-sensitised industrial workers as” Chrome 
cripples.” [69] Briet and Turk stated that the prognosis for the dichromate-allergic 
patient was poor. They suggested that the only way to prevent sensitization was 
avoidance [70]and addition of iron sulfate to cement. [71] Despite this, few workers 
continue to suffer from hand eczema according to the study by  
Avnstorp et al.[72]   
Painters constituted the second most common occupation in our study (18.10%). 
Men were most commonly affected (>90%). Hand eczema (67.5%) was the 
most common followed by hand and foot eczema (17.5%). It was found that the 
most common allergen among painters was epoxy resin (13.87%) followed by 
potassium dichromate (10.98%). Hence allergens were found to be relevant for 
81 
 
the occupation. Contrary to our study results, conclusions of the study done by 
Pirila V et al  indicate sulfate and kiln turpentines were the chief allergens.[73] 
 Housewives constituted 9.50% in our study. Hand eczema (52.3%) as 
mentioned in the literature was the most common clinical pattern followed by 
foot eczema (38.09%). Through patch testing it was found that Nickel (18.75%) 
was the most common allergen closely followed by fragrance (16.66%). 
Housewives due to cumulative exposure to vegetables, fruits can result in 
irritant reaction, they can later get sensitized to fragrance from cosmetics, soaps 
and detergents. [74] A study by Goyal et al on housewives, Vegetables (garlic and 
onion) were the commonest allergen (50%) followed by soap and 
detergents(40%) and condiments (10%). [75]  
In a country like India, where agriculture forms a major sector of employment, 
there is a significantly higher risk of occupational contact dermatitis since 
agricultural workers are exposed to wide variety of chemical, biologic and 
physical hazards. Apart from eczematous contact dermatitis, they are at 
increased risk of developing skin cancer due to chronic UV exposure, fungal 
and bacterial infections. Exposure to pesticides, handling of livestock and their 
feed additives, contact with vegetation and wild plants cause occupational 
contact dermatitis. In our study, 9.50% patients were agricultural workers. Out 
of 21 patients, 11were males and 10 were females. The most common clinical 
pattern seen was hand eczema (47.62%)followed by ABCD (19.04%). Few 
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studies have reported ABCD as the most common clinical presentation. [ 
76,62,61,57] On performing patch testing, parthenium (23.07%) was the commonest 
allergen found positive due to outdoor exposure followed by para-
phenylenediamine (16.42%). Contrary to our study, pesticides were the found to 
be the most common allergen in the study by Sharma VK et al. [77] 
 Flower vendors are involved in cutting, clipping and arranging flowers and 
selling to the public. Apart from excessive wet work, the flowers most 
frequently established to cause dermatitis are chrysanthemum and Primula 
obconica. The allergens in chrysanthemum are sesquiterpenelactone including 
antolactone, parthenolide, arteglasin A. Nickel, rubber chemicals and fragrance 
are the other allergens proposed in flower vendors. [1] In the study group, 
females were more common than males. Hand eczema was the most common 
clinical pattern as the hand is the most exposed part to the allergens. Most 
common allergen was parthenium (18.51%) followed by fragrance (16.67%). 
Fragrance is identified as a relevant allergen, whereas parthenium sensitivity is 
due to exposure to varieties of plants, flowers and excess outdoor work. 
Rampant overgrowth of this plant in the cities and suburbs could possibly 
explain the increased contact sensitivity in housewives and people of profession 
other than agriculture also. 
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It was found that, with respect to textile industry, colophony (21.73%)was the 
most common sensitiser followed by parthenium (17.3%) and Fragrance mix 
(17.3%). Hand eczema was the most common clinical pattern, which is obvious 
due to direct exposure of the allergen. One study from China has highlighted 
that the major allergens were nickel sulfate and cobalt dichloride in workers, 
colophony and p-tert-butylphenol formaldehyde resin in managers. In 
conclusion, workers are at a higher risk of OACD compared with managers [78] 
Allergic contact dermatitis in hair dressers can occur due to nickel in metal 
instruments, rubber chemicals in gloves, PPD in hair colors and formaldehyde 
as proved by various studies. [79,80,81,82] Ammonium persulfate was identified to 
be a relatively common sensitizer [83] We found that PPD (25%) was most 
common allergen in hairdressers which was occupationally relevant.  
Health care workers help in maintaining the hospital environment clean and 
tidy, in the process they are exposed to innumerable allergens predominantly 
formaldehyde, glutaraldehyde, nickel and rubber from wearing gloves while at 
work. Hand eczema and hand and feet eczema were observed in these patients. 
By doing patch test, fragrance (22.22%)was the most common followed by 
mercaptobenzthiozole (16.67%), thiuram (16.67%) (rubber chemicals) due to 
wearing gloves. Thus, these allergens were occupationally relevant in the study 
patients.  
84 
 
The most common allergens for mechanics in the standard tray includes rubber 
in tyres, lubricants, antifreeze, paraphenylenediamine in fuels, potassium 
dichromate in grease and cleaners, colophony and epoxy resin in adhesives and 
sealants. Contrary to literature, nickel sulfate (15.79%) and chlorocresol 
(15.79%) were most common allergens found to be positive. Although 
chlorocresol was occupationally non- relevant, use of topical corticosteroids 
containing p-chloro-m cresol as preservative for treatment of hand eczema was 
most probably the reason for chlorocresol sensitisation. 
 
The other occupations like steel polish factory (3.62%), plastic industry 
(2.26%), tailor (2.26%), electrician (1.81%), conductor (0.90%), carpenter 
(0.90%), rubber industry (0.45%), leather factory (0.45%), the most common 
clinical pattern was hand eczema. In these occupation, allergens which are 
found positive were non-relevant.  
Due to paucity of literature with specific attention to occupational contact 
dermatitis, the overall significance of the diversity of the occupational 
demographics could not be evaluated.  
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CONCLUSION 
 Our study reiterated the fact that patch test is indeed the gold standard for 
diagnosing Allergic contact dermatitis, in our case specific to the 
occupation of the study group 
 Males were more commonly affected since they are employed in 
occupations which carries an elevated risk of contact dermatitis when 
compared to females  
 Females have an earlier age of onset of contact eczema when compared to 
males due to previous sensitization to metals, cosmetics and exposure to 
irritants like soaps and detergents 
 Hand eczema was the most common clinical pattern in the study group 
due to direct occupational exposure of various allergens  
 Patch test evaluation for possible allergens in individual occupation 
showed positivity to occupationally relevant and occupationally 
nonrelevant allergens  
 These nonrelevant allergens further aggravate the occupational contact 
dermatitis and obscure the clinical diagnosis. These can be identified by 
meticulous history taking, clinical examination and patch testing for all 
the allergens in the standard tray 
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 Identification of these contact allergen(s) can have a significant impact on 
the quality of life of the employee since avoidance of the suspected 
allergen remains the main stay of treatment 
 Preemployment examination, advice on occupational hygiene, use of 
protective barriers, emollients and creams and work place visits needs to 
be adopted as primary prevention methods 
 
 
 
 
 
 
 
 
 
 
 
 

87 
 
REFERENCES 
1. Contact and occupational dermatology ;James G Marks , JR, Vincent 
A.Deleo ;occupational skin disease 241-248] 
2. Rooks textbook of dermatology,8th edition 
3. Adams RM. Diagnostic Patch testing . in: Occupational Skin Disease. 
New York: Grune and Stratton, 1983: 136 
4. Diepgen T, Coenraads P. The epidemiology of occupational contact 
dermatitis. International Archives of Occupational and Environmental 
Health. 1999;72(8):496-506. 
5. Occupational skin-disease data in Europe. Diepgen TL 2003 
Jun;76(5):331-8. Epub 2003 Apr 11. 
6. Importance of ICD in occupational skin disease. Dickel H1, Kuss 
O, Schmidt A, Kretz J, Diepgen TL 2002;3(4):283-9. 
7. Dickel H, Kuss O, Schmidt A, Kretz J, Diepgen T. Importance of Irritant 
Contact Dermatitis in Occupational Skin Disease. American Journal of 
Clinical Dermatology. 2002;3(4):283-289. 
8.  Alexander . S patch testing and menstruation1988 ii; 751 
9. Kwangsukstith C, Maibach H. Effect of age and sex on the induction and 
elicitation of allergic contact dermatitis. Contact Dermatitis. 
1995;33(5):289-298. 
88 
 
10. Wilkinson  DS  ,  Bandman  H-J  ,Calnan  CD  et  al  .  the  role  of  contact  
allergy in hand eczema . trans stjohns Hosp dermatol Soc 1970 ; 56 : 15-9  
11. IADVL textbook of dermatology; Fourth edition 
12. Scheper RJ, Von Blomberg MA. Mechanisms of ACD to chemicals. 
Allergic Hypersensitivities induced by chemicals. Recommendations for 
preventions . Boca Raton, FL: CRC Press, 1996 
13. Woiff K, Stingl G. The Langerhan’s cell. J Invest Dermatol 1983; 80:17-
21 
14. Carr MM, Botham PA, Gawkrodger DJ et al. Early cellular reactions 
induced by dinitrochlorobenzene in sensitized humans.  Br J Dermatol 
1984; 110:637-41 
15. Matzinger P. An innate sense  of danger. Semim Immunol 1998; 10:399-
415. 
16. Hoefakker S, Caubo M, Vant Erve EHM et al. in vivo cytokine profiles in 
allergic contact and ICD. Contact dermatitis 1995; 33:258-67 
17. Kimber I, Dearman RJ. ACD: the cellular effects. Contact dermatitis 
2002; 46: 1-5. 
18. Homey  B,  Alenius  H,  Muller  A  et  al.  CCL  27  –  CCR  10  interactions  
regulate T-cell mediated skin inflammation. Nat Med 2002; 8: 157-65 
19. Trautmann A, Akdis M, Kleemann D et al. T- cell mediated Fas- Induced 
Kertinocyte apotosis plays a Key pathogenic role in Eczematous 
dermatitis. J Clin invest 2000; 106: 25-35 
89 
 
20. Cresswell P. Antigen recognition by Lymhocytes . Immunol Today 1987; 
8: 67-9 
21. Fitzpatrick dermatology of internal medicine; 8th edition 
22. Bhushan M Beck MH. An audit to identify the optimum referral  rate to a 
contact dermatitis investigation unit. Br J Dermatol 1999] 141: 570-2. 
23. Fischer book of occupationally contact dermatitis 
24. Sjovall P. Ultraviolet Radiation and ACD . an  experimental and clinical 
study. University of Lund, Sweden 1988 
25. Bruze M, Isaksson M, Gruvberger B, Frick-Engfeldt M. 
Recommendation of appropriate amounts of petrolatum preparation to be 
applied at patch testing. Contact Dermatitis 2007; 56:281-5 
26. Shehade SA,Beck MH, Hiller VF. Epidemiological survey of standard 
series patch test results on day 2 and day 4 readings. Contact Dermatitis 
1991; 24:119-22 
27. Uter WJ, Geier J, Schnuch A. good clinical practice in patch testing: 
readings beyond day 2 are necessary: a confirmatory analysis.Am J 
Contact Dermatitis 1996;7:231-7 
28. Wilkinson DS, Fregert S, Magnusson B et al. Terminology ofcontact 
dermatitis.  Acta Derm Venereol (Stockh) 1970; 50: 287–92 
29. Bjornberg A. Increased skin reactivity to primary irritants provoked by 
hand eczema.Arch Dermatol Forsch 1974;249:389 
90 
 
30. Rietschel R. Stochastic resonance and angry back syndrome: noisy skin. 
Am J Contact Dermatitis  1996; 7: 152–4. 
31. Brasch J,Kreilgard B , Henseler T et al . Positive nickel patch tests do not 
intensify positive reactions to adjacent patch tests with dichromate . 
contact dermatitis 2000;43:144 
32. S Bjomberg A. skin reactions to primary irritants in patients with Hand 
Eczema. Gothenburg : Issacsons O, Tryckeri AB, 1968 
33. Mitchell JC. The angry back syndrome. Eczema creates eczema. Contact 
Dermatitis 1975; 1:193-4 
34. Bruynzeel D. Excited skin syndrome (angry back). Archives of 
Dermatology. 1986;122(3):323-328.  
35. Anveden I, Lindberg, Andersen KE et al. Oral prednisone suppresses 
allergic but not irritant patch test reactions in individuals hypersensitive 
to nickel. Contact Dermatitis 2004; 50:298–303 
36. Pederson LK, Johnson JD et al. Augmentation of skin response by 
exposure to a combination of allergens and irritants- a review. Contact 
dermatitis 2004;50:265-73 
37. Benezra C, Maibach HI. True cross-sensitization, false cross sensitization 
and otherwise. Contact dermatitis 1984;11:65-9  
38. ACD  Patch  Testing  Beyond  the  TRUE  Test  Jenny  L.  Nelson,  MD  
and Christen M. Mowad, MD 2010 Oct; 3(10): 36–41. 
91 
 
39. Hannuksela M, Salo H. The repeated open application test 
(ROAT).contact dermatitis 1986;14:221-7. 
40. Dermal exposure assessment techniques. Fenske RA1993 Dec;37(6):687-
706 
41. Second generation video imaging technique for assessing dermal 
exposure (VITAE System) Fenske RA1, Birnbaum SG 1997 
Sep;58(9):636-45                 
42. Wooldridge WE. Acute ACD. How to manage severe cases. Postgrad 
Med 1990;87:221-4. 
43. Guo  YL,  Wang  BJ  et  al  ,  Dermatoses  in  cement  workers  in  southern  
Taiwan, Contact dermatitis 1999 Jan;40(1):1-7 
44.  Roto  P,  Sainio  H,  “Addition  of  ferrous  sulfate  to  cement  and  risk  of  
chromium dermatitis among construction workers”; Contact 
Dermatitis,1996;34(1):43-50 
45. . AK Bajaj, Abir Saraswat et al, Patch testing experience with 1000 
patients, IJDVL 2007, vol 73: issue5;313-318.    
46. CR Srinivas et al, Reducing the allergenic hexavalent chromium in 
leather to hypoallergenic trivalent chromium for  prevention of leather 
dermatitis; Indian J Dermatol Venereol  Leprol 2007;73:428-9 
47.   Fregert S (1963) The organization of occupational dermatology in 
Lund. Acta Derm Venereol (Stockh) 43 : 203–205 
92 
 
48. Rycroft RJG (1988) Looking at work dermatologically. Dermatol Clin 6 : 
1–5 
49. Lewis RD, Feir D, Roegner K, Nayan A,Vordtriede S (1999) 
Investigation of bites and itching in a word processing department. Am 
Ind Hyg Assoc J 60 : 310–316             
50.  Veien N, Hattel T, Laurberg G (1997) Low-humidity dermatosis from 
car heaters. Contact Dermatitis 37 : 138                           
51. Davies NF, Rycroft RJG (2000) Dermatology. In: Cox RAF, Edwards 
FC, Palmer K (eds) Fitness for work, 3rd edn. Oxford University Press, 
Oxford, pp 453–462  
52. Ayala F, Balato N, Lembo G et al. Statistical evaluation of the persistence 
of acquired hypersensitivity by standardized patch tests. Contact 
Dermatitis 1996;34:354-8 
53. de Groot  AC, Beverdam EGA, Ayong CT, Coenraads PJ,  Nater  JP.  The 
role of contact allergy in the spectrum of adverse effects caused by 
cosmetics and toiletries. Contact Dermatitis 1988; 19: 195-201  
54. Experience and feasibility of patch testing in ACD in rural population. 
Indian J Allergy Asthma Immunol 2015;29:40-5 
55. Boss A, Menne T.Nickel sensitization from ear piercing .contact 
dermatitis 1982;8:211 
93 
 
56. Kerusuo H . Kullaa A ,Kerosuo E , et al . Nickel allergy in adolescents in 
relation  to  orthodontic  treatment  and  piercing  of  ears  .  Am  J  Orthod  
Dentofacial Orthop 1996 ; 109:148   
57. Sudhashree VP, Parasuramalu BG, Rajanna MS. A 
clinicoဩepidemiological study of allergens in patients with dermatitis. 
Indian J Dermatol Venereol Leprol 2006;72:235ဩ7. 
58. Davoudi M, Firoozabadi MR, Gorouhi F, Zarchi AK, Kashani MN, 
Dowlati Y, et al. Patch testing in Iranian patients: A tenဩyear experience. 
Indian J Dermatology 2006;51:250ဩ4] 
59. Sarma N, Ghosh S. Clinico-allergological pattern of allergic contact 
dermatitis among 70 Indian children. Indian Journal of Dermatology, 
Venereology and Leprology. 2010;76(1):38. 
60. Vender RB. The utility of patch testing children with atopic dermatitis. 
Skin Therapy Lett 2002;7:4-6. 
61. Sharma VK, Chakrabarti A. Common contact sensitizers in Chandigarh, 
India. A study of 200 patients with the European standard series. Contact 
Dermatitis 1998;38:127ဩ31 
62. Sharma VK, Sethuraman G, Garg T, Verma KK, Ramam M. Patch testing 
with  the  Indian  standard  series  in  New  Delhi.  Contact  Dermatitis  
2004;51:319ဩ21. 
94 
 
63. Mahajan V, Mehta K, Chauhan P, Sharma V. Occupational contact 
dermatitis among construction workers: Results of a pilot study. Indian 
Journal of Dermatology, Venereology, and Leprology. 2014;80(2):158. 
64. Dixit A, Srinivasan CR, Balachandran C, Shenoi SD. Fragrance – The 
commonest antigen testing positive in chronic hand eczema. Indian J 
Dermatol 1995;40:167ဩ9 
65. Linauskien? K, Malinauskien? L, Blažien? A. Metals Are Important 
Contact Sensitizers: An Experience from Lithuania. BioMed Research 
International. 2017;2017:1-5.  
66. Mueller R , Breucker G .cobalt as work-dependent eczematogen and as 
co-allergen with chromium and nickel .Derm Wochenschr 1968; 154:276  
67. Conde-salazar L , Guimaraens D , Villegas C , et al . OCD in construction 
workers . Contac dermatitis 1995;33:226  
68. DeFonseca A.Joint sensitization with chromium , cobalt and nickel in 
cement eczema . Acta derm Sifilgiogr 1970;61:151  
69. Burry JN,Kirk J. Environmental dermatitis : chrome cripples.Med J Aust 
1975;2:720  
70. Briet R,Turk RBM. The medical and social fate of the dichromat allergic 
patients . Br J Dermatology 1976;94:349  
71. Fregert S et al.Reduction of chromate in cement by iron sulfate .contact 
dermatitis 1979;5:39  
95 
 
72. Avnstorp C.Follow  up of workers from  the prefabricated concrete 
industry after the addition of ferrous sulfate to Danish cement .contact 
dermatitis 1989;20:365  
73. on Occupational Diseases of the Skin among Paint Factory Workers, 
Painters, Polishers and Varnishers in Finland. A Clinical and 
Experimental Study.Author(s) : PIRILÄ, Veikkossss. Journal article 
: Acta Dermato-Venereologica 1947 Vol.27 No.Suppl. XVI pp.163 pp.  
74. Nair P, Vora R, Mehta M, Diwan N. Experience and feasibility of patch 
testing in allergic contact dermatitis in rural population. Indian Journal of 
Allergy, Asthma and Immunology. 2015;29(1):40. 
 
75. Contact dermatitis in housewives- A clinico-etiological study in a tertiary 
care hospital of northern India . Goy al S, Chaudhary V  
76. Singhal V, Reddy BS. Common contact sensitizers in Delhi. J 
Dermatology 2000;27:440-5  
77. Sharma V, Kaur S. Contact sensitization by pesticides in farmers. Contact 
Dermatitis. 1990;23(2):77-80. 
78. Chen Y, Gao B, Cheng H, Li L. Survey of Occupational Allergic Contact 
Dermatitis and Patch Test among Clothing Employees in Beijing. 
BioMed Research International. 2017;2017:1-10. 
 
96 
 
79. James J, Calnan CD ; Dermatitis of the hands in ladies hairdressers . J 
Trans St johns hosp dermatology Soc 1959: 42;19-42  
80. Wahlberg JE ; Nickel allergy and atopy in  hairdressers . contact 
dermatitis 1975;1:161-165  
81. Lynde CW , Mitchell JC; patch test results in 66 hairdressers1973-
1981.contact dermatitis 1982;8:302-307  
82. Holness DL , Nethercott JR : Epicutaneous testing results in hairdressers . 
M J Contact Dermatitis 1990;4:224 -234  
83. Kellet JK , Beck MH :Ammonium persulfate sensitivity in hairdressers 
.Contact dermatitis 1985;13:26-28 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

97 
 
PROFORMA 
 
NAME OF THE PATIENT  :                                                            AGE /SEX: 
ADDRESS: 
OCCUPATION : 
PH.NO.: 
SOCIO-ECONOMIC STATUS :  
COMPLAINTS OF  
Onset  
Duration 
Site  
Spread of the lesion 
Exacerbation/remission factors / Seasonal variation  
H/O atopy  
PAST H/O : 
 
OCCUPATIONAL HISTORY:  
Duration of occupation - 
Change of occupation - 
Skin lesions present after joining the work -  
Whether symptoms aggravate during working hours and resolve away from 
work place- 
Previous treatment for skin lesions –  
 Use of protective equipment at work place -  
FAMILY HISTORY: 
 
PERSONAL HISTORY: 
 
EXAMINATION: G/E: 
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CVS:                 RS:          P/A:       CNS: 
 
DERMATOLOGICAL EXAMINATION: 
 
INVESTIGATIONS: 
 
CBC: 
 
RENAL FUNCTION TEST: 
 
LIVER FUNCTION TEST 
 
 
PATCH TEST                                                                               
CONTROL TEST RESULTS 
CONTOL  TEST 
    
    
    
    
    
 
 
DIAGNOSIS: 
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CONSENT FORM 
 
Mr/Mrs/Miss:                                                               Age: 
 
Address:                                                                       Phone: 
Treatment given: 
I undersigned Mr/Mrs/Miss                             have  been explained about the 
patch testing in my regional language. I am fully aware that the test is being 
done  to  investigate  the  possibility  of  an  allergic  cause  or  contribution  to  their  
dermatitis or eruption. I am also aware that the test is only a diagnostic test. The 
possible side effects like pruritis , folliculitis , active sensitization , post 
inflammatory hypopigmentation or hyperpigmentation have been  explained  . I 
have been explained   that  this  study will  be performed by Dr.Ragini  Rajan.  I  
further state that I have carefully read and understood all the information 
provided in this form and with full conscious mind I hereby give my consent for 
the said investigation with its risks involved. 
 
Signature of the Patients/Thumb impression: 
Signature of Parent/Guardian (for minors): 
Name of the relationship if signed other than parents: 
 
Witness:                                                                          
Name:                                                                        Signature: 
Date: 


S.NO Age Sex Occ Atopy Dgns DOE DOD C PD NEO CO BZC PPD PB NI COL ER FM MBT NFZ COC LAN BOP TM BR FRM PAR 
1 34 M CDT - HE 3 yrs 3 mths  ++  ++           ++      
2 45 M CST - ES 19 yrs 11 yrs  ++             +      
3 28 M CST - ES 4 yrs 6 mths ++ ++  ++  +   + +  ++   + +   + + 
4 42 M CST - ERT 11 yrs 1 yr  ++  +    +  ++ +          
5 41 M CST - FE 11 yrs 3 yrs  + + + + ++  + + ++ ++ ++ ++ + ++ ++ ++ ++  + 
6 60 M CST - HFE 40 yrs 12 yrs   ?+   +       +        
7 45 M CST - HE 13 yrs 4 yrs  ++  ++     + +        ++   
8 32 M CST - HE 12 yrs 3 yrs  ++    ++    ?+  +   ++ ++   + ++ 
9 24 M CST - HE 1 yr 15 dys    +  +    +  +  ?+  + +  +  
10 50 M CST - HE 26 yrs 13 yrs  ++  +      + ++     +   +  
11 35 M CST - HE 10 yrs 2 yrs         +     +    ++   
12 25 M CST - HE 5 yrs 1 yr  ++  +  +               
13 20 M CST - HE 3 yrs 1 yr  ++      ++             
14 30 M CST + ES 1 yr 10 dys + ++  ++ + ++    + +    +   ?+  ++ 
15 56 M CST - HFE 13 yrs 3 yrs  +  + + ++  +   +   + +  ++ +   
16 57 M CST - HE 25 yrs 1 yr    ++   ++    +   +   +    
17 54 M CST - HE 28 yrs 10 yrs  ++                +   
18 55 M CST - HE 28 yrs 7 yrs                   +  
19 41 F CST - HE 20 yrs 2 yrs  ++  +  ++  + + + + +    +  + +  
20 36 F FR - ES 14 yrs 7 mths  +    +  +    +    +     
21 56 M FR - HE 40 yrs 8 yrs         +            
22 30 F FR - HE 10 yrs 3 yrs      +      +      +  ++ 
23 51 M FR + HE 31 yrs 7 yrs               +     ++ 
24 36 F FV - HE 12 yrs 3 yrs  +  + +  +    + ++   ++   ++  + 
25 33 M FV - HFE 13 yrs 9 yrs    +  ++  +   ++         + 
26 32 F FV - HE 20 yrs 6 yrs      +          +    + 
27 52 M HD - HE 30 yrs 15 yrs           ++     ++     
28 45 F HW - HFE 5 yrs 2 yrs                 ++ ++   
29 30 F HW - HFE 1 yr 2 mths        +   + +     +    
30 26 F HW - FE 12 yrs 1 yr            +   + +   +  
31 29 F HW - FE 9 yrs 6 mths      ++  ++   ++       +   
32 40 F HW - HE 12 yrs 6 yrs      +               
33 47 F HW - HE 27 yrs 3 yrs        ++             
34 35 F HW - HE 15 yrs 2 yrs                     
35 48 F HW - HE 20 yrs 2 weeks        +   +    +      
36 23 F HW - HE 3  yrs 6 mths   ++               +   
37 22 M MH - HFE 2 yrs 3 mths   +   + +      + +    +   
38 40 F PT - HE 9 yrs 1  yr         + +      +     
39 41 F PT - HE 10 yrs 1 yr                     
40 40 M PT - ES 20 yrs 3 mths  +       ?+ +  +    ?+ ?+   ?+ 
41 46 M PT - ERT 2 yrs 2 mths                     
42 43 M PT - HE 11 yrs 3 yrs         + +  +   + +  +   
43 53 M PT - HE 26 yrs 4 yrs  +        ++     ++ +     
44 42 M PT - HE 22 yrs 6 yrs  +  +    ++  ++   ++  +    +  
45 38 M PT - HE 18 yrs 5 yrs  ++  +    ++  + +       +   
46 29 M PT - HE 6 yrs 2 yrs  ++ ++ +  ++ ++  ++ +++ ++ ++   +      
47 39 M PT - HE 19 yrs 9 mths  +  +  +    +           
48 32 M PT - HE 2 yrs   8 mths ++  +  ++            ++   
49 23 F RB - EFN 1 yr 1 mth                  +   
50 38 M STP - HFE 3 yrs 9 mths  ?+    ++   ?+      ++     + 
51 35 M STP - HE 5 yrs 1 yr  + ++ +     + +     + +     
52 55 M TLR - ERT 29 yrs 2 yrs        + ++  ++ ++    +  +   
53 29 F TEX - HE 3 yrs 9 mths           +     +     
54 37 M TEX - HE 15 yrs 2 yrs         +++           +++ 
55 42 F TEX - HE 13 yrs 2 yrs       +    ++         ?+ 
56 55 M CST - ES 26 yrs 4 yr    ?+      ?+           
57 45 M CST - ES 18 yrs 4 yrs               +   ?+   
58 20 M CST - ES 1 yr 10 dys  ++      ++             
59 41 F CST - ES 12 yrs 3 yrs  ++  +    +    +         
60 41 M CST - ERT 11 yrs 1 yr  + + +    + +  ++ ?+  +      + 
61 32 M CST - HFE 4 yrs 6 mths  +    ++    ?+  +   +      
62 57 M CST - HE 25 yrs 6 yrs    ++    +   +   +   +    
63 54 M CST - HE 30 yrs 14 yrs  ++       +         +   
64 30 M CST - HE 7 yrs 2 yrs + ++  +  ++               
65 56 M CST - HE 21 yrs 7 yrs  +  ?+  +  +  + +   + +   +   
66 45 M CST - HE 15 yrs 3 yrs  ++  ++    + ?+   +      ++   
67 24 M CST - HE 3 yrs 1 mth  ?+  +  +    +       +  + + 
68 60 M CST - HE 40 yrs 13 yrs  +    +       +        
69 28 M CST - HE 8 yrs 2 yrs ?+ ++  +  +   + +  ?+   + ?+    ?+ 
70 50 M CST - HE 20 yrs 4 yrs  ?+  +     ?+       +   +  
71 42 M CST - HE 12 yrs 5 yrs  ++      + ?+  +      ?+    
72 25 M CST - HE 3 yrs 4 mths    +  +  ?+             
73 51 M FR - ABCD 30 yrs 11 yrs      +         +     ++ 
74 45 F FR - ABCD 15 yrs 3 yrs                  ++   
75 30 F FR - ABCD 12 yrs 6 yrs      +              + 
76 56 M FR - FLE 40 yrs 20 yrs                     
77 65 M FR - ERT 40 yrs 16 yrs    +  ++     +        + ++ 
78 36 F FR - ERT 14 yrs 4 mths      +  +        +     
79 35 F FV - HE 13 yrs 3 yrs        ?+   ?+          
80 33 M FV - HE 14 yrs 3 yrs 0       +   ?+         + 
81 36 F FV - HE 15 yrs 7 yrs  +         +         + 
82 32 F FV - HE 12 yrs 3 yrs      +          +     
83 52 M HD + ES 12 yrs 6 yrs      ?+  ?+   +          
84 26 F HW - FE 3 yrs 9 mths            +    +   +  
85 29 F HW - HE 3 yrs 2 mths           +     +     
86 23 F HW - FE 3 yrs 1 yr      +            ++   
87 29 F HW - EFN 5 yrs 1 yr      +  ++   ?+       +   
88 23 F HW - HFE 3 yrs 8 mths   ?+               +   
89 48 F HW - HE 30 yrs 13 yrs        +   +    ?+      
90 34 M LTC - HE 7 yrs 1 yr      +  + +            
91 22 M MH - HE 3 yrs 6 mths    +  +  +  +    +    +   
92 43 M PT - ES 10 yrs 1 yr  +       + ++  +    +  +   
93 32 M PT - FE 4 yrs 1 yr  ++                ?+   
94 53 M PT - HFE 22 yrs 5 yrs  +    +   + ++     ++ +     
95 29 M PT - HFE 5 yrs 1 yr    +  + ?+  ++            
96 39 M PT - EFN 9 yrs 3 yrs    +  +    +           
97 41 F PT - HE 12 yrs 2 yrs  +      ?+    ?+         
98 42 M PT - HE 12 yrs 2 yrs  +  +    +  ++   ?+  +    +  
99 38 M PT - HE 18 yrs 6 yrs          +       ?+ +   
100 40 M PT - HE 20 yrs 2 yrs  +       ?+ +  +        ?+ 
101 46 M PT - HE 16 yrs 4 yrs         + +           
102 40 F PLS - HE 13 yrs 6 yrs      +    ?+         ?+  
103 47 F PLS + HE 12 yrs 2 yrs        ++             
104 30 F STP - ES 6 yrs 2 mths      ?+   ?+        +   + 
105 38 M STP - HE 8 yrs 3 yrs  ?+    ++ +  ?+      ++    +  
106 35 M STP - EFN 7 yrs 2 yrs  + ++ +     + +     + +     
107 55 M TEX - HE 35 yrs 11 yrs        + ++  + ++    +  +   
108 37 M TEX - HE 10 yrs 1 yr        + +      +    +  
109 40 F TEX - HE 11 yrs 2 yrs         + +           
110 42 F TEX - HE 12  yrs 6 yrs       +    ++         ?+ 
111 60 M FR - ABCD 43 yrs 17 yrs                    +++ 
112 60 M CST - ES 30 yrs 9 yrs  ++    +  +  +      +     
113 45 M CST - ES 20 yrs 9 yrs  ++  ++     + +  +      +   
114 39 M CST - ES 9 yrs 2 yrs  +  +  + +   +           
115 35 F CST - ES 10  yrs 2 yrs  +             ++      
116 32 M CST - ES 12 yrs 2 yrs  ++        ?+  +       +  
117 20 M CST - ES 1 yr 14 dys  ++       +      +   +   
118 30 F FR - EFN 4 yrs 1 mth      +      +      +  ++ 
119 51 M FR + ERT 30 yrs 16 yrs               +    + ++ 
120 25 M CST - FE 6 yrs 1 yr  ++  +           +      
121 25 M CST - FE 6 yrs 1 yr    +     + +           
122 34 F HW - FE 12 yrs 4 yrs                 ++ ++   
123 23 F HW - FE 5 yrs 5 mths            ++    +  +   
124 30 F HW - FE 6 yrs 6 mths           +      ++ +   
125 26 F HW - FE 5 yrs 9 mths   +   ++  +    +         
126 48 M CST - HFE 16 yrs 4 yrs  ++  +      +      +   + + 
127 36 M CST - HFE 10 yrs 3 yrs  +  +  ?+  +   +    +   +   
128 35 M CST - EFN 12 yrs 7 yrs  +++       +     +       
129 33 M FV - HFE 11 yrs 1 yr        +   ++     ++    + 
130 41 F HW - HFE 3 yrs 9 mths                     
131 28 M PT - HFE 6 yrs 1 yr    +    ++  +    +    +   
132 29 M PT - HFE 8 yrs 2 yrs    +           +      
133 26 F PLS - HFE 4 yrs 1 yr    +    + +      +      
134 30 M CST - HE 5 yrs 9 mths + ++  ++ + ++    +        ?+   
135 54 M CST - HE 24 yrs 10 yrs  +  ?+  +   ?+         +   
136 25 M CST - HE 5 yrs 10 mths ++             +      
137 40 F CST + HE 16 yrs 5 yrs  ++  +    +   +          
138 31 F CST - HE 6 yrs 6 mths    +  ++   + +         +  
139 28 M CST - HE 4 yrs 6 mths  ++    +   + +         + + 
140 24 M CST - HE 5 yrs 1 yr  +   ?+ +  +  +  +  ++       
141 44 M FR - HE 22 yrs 14 yrs            ?+        + 
142 22 F FV - HE 4 yrs 7 mths      +          +    + 
143 36 F FV - HE 14 yrs 8 yrs           + ++      +   
144 52 M HD - HE 30 yrs 13 yrs      ++          ++     
145 29 F HW - HE 2 yrs 2 mths           + ++    +     
146 30 F HW - HE 5 yrs 1 yr      +     + ++         
147 27 F HW - HE 4 yrs 6 mths        ++             
148 23 F HW - HE 3 yrs 1 mth        +   ++       +   
149 37 M MH - HE 4 yrs 9 mths        + +++     +      +++ 
150 30 M MH - HE 9 yrs 3 yrs     ?+   +      + ++      
151 22 M MH - HE 3 yrs 6 mths    +   + ++      +       
152 57 M PT - HE 17 yrs 7 yrs        +   ?+    ?+  + +   
153 33 M PT - EFN 7 yrs 
 
11 mths +    +  ++  ++     ++ +     
154 36 M PT - HE 15 yrs 5 yrs    +  +    +++    ?+       
155 23 M PT - HE 4 yrs 1  yr    ?+     +   +  +      + 
156 32 M PT - HE 8 yrs 2 yrs  + ?+     +  +++     +      
157 41 M PT - HE 4 yrs 1 yr    + + ++       +     ++   
158 40 M PT - HE 20 yrs 8 yrs         ?+ +      ?+ ?+   ?+ 
159 32 M PT - HE 10 yrs 3 yrs        ++          ++   
160 48 F PLS - HE 11 yrs 2 yrs        +  ++ +    +    +  
161 38 M STP - HE 8 yrs 2 yrs  ?+    ++   ?+      ++      
162 35 M STP - HE 12 yrs 5 yrs    +     + +      +     
163 33 M TLR - HE 8 yrs 2 yrs        + +   ++    +  +   
164 19 F TLR - HE 2 yrs 3 mths        +++   +          
165 32 F TEX - HE 10 yrs 6 yrs       +    ++         ?+ 
166 20 F TEX - HE 1 yr 1 mth         + +      +     
167 37 M CAR - HFE 12 yrs 5 yrs        + ++ +    +       
168 46 M CAR - HE 16 yrs 5 yrs    +    + ++  +          
169 34 M CDT - HE 10 yrs 5 yrs      +  +    +       ?+  
170 30 M CST - ES 5 yrs 3 mths     +     + +    +      
171 45 M CST - FE 13 yrs 3 yrs  +               ++ ++   
172 29 F CST - FE 9  yrs 3 yrs      ++  ++             
173 56 M CST - HFE 16 yrs 8 yrs  +  +    +         ++ +   
174 41 F CST - HFE 21  yrs 11 yrs  ++      + + +      +     
175 35 M CST - HFE 10 yrs 4 yrs  +++       +     + +   ++   
176 56 M CST + EFN 26 yrs 15 yrs  +       ?+        + +   
177 35 M CST - HE 7 yrs 1 yr  + ++ +    +  +     + +     
178 32 M CST - HE 10 yrs 6 yrs  ++          +   +   ++  ?+ 
179 55 M CST - HE 40 yrs 18 yrs      +     +       ++   
180 57 M CST - HE 47 yrs 20 yrs    ++   ++    +   +   +    
181 24 M CST - HE 5 yrs 8 mths    +  +    +      +     
182 28 M CST - HE 8 yrs 2 yrs         +  +    + ++     
183 40 F CST - HE 20 yrs 11 yrs  +    + +     +   ++      
184 55 M CST - ES 35 yrs 10 yrs         +++       +  +   
185 53 M ELC + HE 20 yrs 11 yrs ?+ +    +    ++    +       
186 45 M ELC - HE 20 yrs 10 yrs               +      
187 41 M ELC - HE 20 yrs 9 yrs    +    +  ++    +       
188 39 M ELC - HE 15 yrs 9 yrs    +  +    ?+    ++       
189 52 M FR - FLE 25 yrs 11 yrs                     
190 29 F FR - HE 10 yrs 4 yrs         ?+  +    + +    + 
191 40 F FR - HE 20 yrs 11 yrs ?+ ?+      "+ + +      +     
192 45 M FR - HE 22 yrs 7 yrs      +  +    +        +++ 
193 51 M FR - HE 35 yrs 20 yrs      +    + +    +     ++ 
194 30 F FR - HE 12 yrs 4 yrs      +      +      +  ++ 
195 36 F FR - HE 16 yrs 7 yrs  +    ++  +    +    +     
196 33 M FV - HFE 12 yrs 2 yrs    +    +   +         +++ 
197 32 F FV - HE 13 yrs 8 yrs      ++       ?+   +    + 
198 36 F FV - HE 16 yrs 8 yrs  +  + +  +    + ++   ++   ++  + 
199 52 M HD - EFN 27 yrs 17 yrs      ++ + ++   +       +   
200 23 F HW - FE 4 yrs 6 mths                  +++   
201 42 F HW - HE 5 yrs 8 mths           ++      +   ?+ 
202 26 F HW - FE 7 yrs 2 yrs            +   + +   +  
203 47 F HW - HE 37 yrs 20 yrs        ++   ++          
204 35 F HW - HE 9 yrs 3 yrs +    +      ++          
205 30 F HW - HE 10 yrs 2 yrs                     
206 42 M MH - HE 12 yrs 6 yrs  +  +    +  ++   ++  +    +  
207 32 M MH - HE 12 yrs 6 yrs      ++    ?+  +  +     + ++ 
208 20 M MH - HE 2 yrs 3 mths    +    ++             
209 43 M PT - ES 13 yrs 4 yrs  ++       + ++  +      +   
210 38 M PT - HFE 18 yrs 8 yrs  +  +    +   +       +   
211 40 M PT - HFE 20 yrs 9 yrs  +      + ?+ +          ?+ 
212 48 M PT - HE 20 yrs 9 yrs  +      +   +  ?+  +  +    
213 22 M PT - HE 3 yrs 6 mths      + +       +    +   
214 50 M PT - HE 25 yrs 15 yrs          + ++        +  
215 45 M PT - HE 20 yrs 9 yrs    ++     + +        ++   
216 25 M PT - HE 6 yrs 9 mths    +  +         ++      
217 29 M PT - HE 9 yrs 2 yrs    +  ++         +      
218 23 F PLS - HE 5 yrs 1 yr    +    +  ++        + +  
219 38 M STP - HFE 18 yrs 9 yrs    +    ++ ?+      ++      
220 42 M TLR - HE 12 yrs 6 yrs        +   ++          
221 41 F TEX - EFN 20 yrs 11 yrs         +   +       ++  
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KEY TO MASTER CHART 
M – Male  
F   -- Female 
Occ – Occupation  
Dgns – Diagnosis 
DOE – Duration of exposure 
DOD – Duration of disease 
C – Control 
PD –Potassium dichromate 
NEO – Neomycin 
CO – Cobalt chloride 
BZC – Benzocaine 
PPD – Paraphenylenediamine 
PB – Paraben 
NI --- Nickel sulphate  
COL – Colophony 
ER – Epoxy resin 
FM – Fragrance mix 
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MBT – Mercaptobenzthiazole 
NFZ – Nitrofurazone 
COC – Chlorocresol 
LAN – Lanolin  
BOP – Balsam of peru 
TM --  Thiuram mix 
BR --   Black rubber 
FRM --  Formaldehyde 
PAR – Parthenium  
CDT – Conductor  
CAR -- Carpenter  
CST-- Construction 
PT -- Painter 
FR -- Farmer 
HW -- Housewife 
FV -- Flower vendor 
TEX -- Textile 
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HW -- Health care Worker 
STP -- Steel polish 
MH -- Mechanic 
PLS -- Plastic industry 
TLR -- Tailor 
HD -- Hair dresser 
ELC -- Electrician 
LTC -- Leather industry 
RB – Rubber 
HE -- Hand eczema  
HFE -- Hand and foot eczema 
ES -- Eczema with sensitisation 
FE -- Foot eczema 
ERT -- Erythroderma 
EFN – Eczema of face and neck  
ABCD -- Air borne contact dermatitis 
FLE -- Flexural eczema 
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ABBREVIATIONS 
OCD - Occupational Contact Dermatitis 
ACD – Allergic Contact Dermatitis  
ICD – Irritant Contact Dermatitis 
ICDRG – International Contact dermatitis research group  
CODFI- Contact and Occupational dermatoses forum of India  
UV radiation – Ultra Violet radiation 
UVB - Ultra Violet B 
PUVA – Psoralen with Ultra Violet A 
PCB – Polychlorinated Biphenyl 
SLS – Sodium laureth sulfate  
IL 1ȕ – Interleukin 1 ȕ 
 TNFĮ – Tumor necrosis factor Į 
 GM-CSF - Granulocyte macrophage – colony stimulating factor  
APC  - Antigen presenting cell  
LFA-1- Lymphocyte function – associated antigen 1 
CLA - Cutaneous lymphocyte antigen 
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ICAM-1- Intercellular Adhesion Molecule -1 
IL-1 – Interleukin 1 
 IL-2 – Interleukin 2  
CLA -Cutaneous lymphocyte antigen  
ICDRG- International Contact Dermatitis Research Group  
EDTA- Ethylenediaminetetraacetic acid 
C – Control 
PD –Potassium dichromate 
NEO – Neomycin 
CO – Cobalt chloride 
BZC – Benzocaine 
PPD – Paraphenylenediamine 
PB – Paraben 
NI --- Nickel sulphate  
COL – Colophony 
ER – Epoxy resin 
FM – Fragrance mix 
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MBT – Mercaptobenzthiazole 
NFZ – Nitrofurazone 
CRC – Chlorocresol 
LAN – Lanolin  
BOP – Balsam of peru 
TM --  Thiuram mix 
BR --   Black rubber 
FRM --  Formaldehyde 
PAR – Parthenium  
 
 
 
 
 
 
 
